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~~ 
re: 

December 7., 2015 

Mr. Ray Pilapil 
Manager, Permit Section 
Illinois Environmental Protection Agency 
Division of Air Pollution Control 
1021 N. Grand Avenue East 

Springfield, Illinois 62702 

Re: Lifetime Operating Permit Request 
General Iron Industries, Inc. 
Chicago, rtlinois 
ID No. 031600BTB 

Dear Mr. Pilapil: 

ridgewoodenvironmental 

On behalf of General Iron Industries, Inc. (General Iron), please allow the following 
correspondence and enclosed documents to serve as General Iron's formal request for a 
Lifetime Operating Permit. Please note that General Iron submitted a FESOP application in 
July 2005 and since that time the facility has been operating under a Lifetime Operating 
Permit. However, since submittal of the FESOP application, additional emission information 
has become available which demonstrates that General Iron is eligible to continue operating 
under a Lifetime Operating Permit based on the facility's potential-to-emit (PTE) for PM-
1 0. Enclosed is an overview, ·emission test data, ca:lculations and manufacturer 
documentation demonstrating that the PTE at the facility is less than major source thresholds. 

Thank you for your courtesies and cooperation with this filing. Should you have any 
questions or require any additional infonnation, please fee) free to contact me at 847-508-
9170. 

Respectfully submitted, 

·roam ental 

Enclosures 

delivery: p.o. box 802 Highland Park Illinois 60035 phone: 847.508.9170 email: mwenv@aol.com 
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General Iron Industries, Inc. 
Chicago, Illinois 

OVERVIEW 

General Iron Industries, Inc. (General Iron) requests that a Lifetime Operating Permit be issued for its 

Chicago, IL facility. The enclosed documentation addresses potential emissions ofPM-IO from the entire 

facility including the metal shredder, z-box metal separator, shredder byproduct/wire processing equipment, 

storage piles and vehicle traffic along with emissions from numerous conveyors and transfer points. An 

Emissions Summary of potential PM-I 0 calculations is included in Exhibit A. 

Potential PM-I 0 emissions from the metal shredder were calculated based on particulate matter (PM) 

emissions testing performed at the shredder outlet prior to the cyclone and filter system for the shredder 

along with particle size analysis performed on the filterable particulate collected during emission testing. 

The average PM emission rate during testing was I3.44 pounds per hour while the shredder operated at an 

average process rate of 3I4 tons per hour. In order to obtain a PM-I 0 emission rate, particle size analysis 

was performed on the filterable PM collected during emission testing to determine the percentage of 

filterable PM Jess than IO microns in size. The weight of filterable PM-IO was then combined with the 

condensable PM to obtain a PM-I 0 emission rate from the shredder. Results of the shredder emission 

testing and particle size analysis are included in Appendix A. 

Potential PM-I 0 emissions from the shredder byproduct/wire processing equipment were calculated based 

on available emission test data and AP-42 emission factors utilized for similar processes. As referenced 

during discussions with Illinois EPA permit engineers, the subject material separation system is utilized to 

process a portion of nonferrous byproduct material which includes small pieces of insulated copper wire. 

The system includes a primary mill/shredder which reduces the size of the feedstock material thereby 

allowing nonferrous metal to be more easily separated from nonmetallic material. Also included as part of 

the system are a smaller secondary mill and numerous small conveyors, screens, magnets and density tables 

which all serve to assist in further separating metallic and nonmetallic materials thereby creating a more 

marketable finished product. The PM-I 0 emission rate from the metal shredder was utilized to calculate 

the PTE for the two (2) mills. AP-42 emission factors for Crushed Stone Processing were utilized to 

calculate potential PM-IO emissions from screening and transfer points. And a negligible emission rate 

was assigned to each of eight (8) separation devices including five (5) density tables, two (2) zigzags and 

one (I) process cyclone since air is the sole means of separation at each unit and all units are fully enclosed. 

Emission calculations for the equipment included within this system are included in Appendix B. 

Manufacturer documentation for the mills and density tables are included in Appendix C. 

Potential emissions from the z-box metal separator were calculated based on the emission factor contained 

in Table D-li.A of the ISRI Title V Applicability Workbook for a Z-box Separator with Cyclone & Bleed­

Off. Potential emissions from facility traffic areas, storage piles, miscellaneous conveyor transfer points 

were calculated based on AP-42 emission factors. 

Lifetime Operating Permit Request 
December 2015 
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General Iron Industries, Inc. 
Chicago, Illinois 

Based on anticipated system emissions, the process is not subject to regulatory requirements under New 

Source Review (NSR)/Prevention of Significant Deterioration (PSD) regulations, potential National 

Emissions Standards for Hazardous Air Pollutants (NESHAP)/Maximum Achievable Control Technology 

(MACT) standards, and/or Section 112(g) of the Clean Air Act (CAA). Additionally, the facility is not 

subject to the requirements of the Clean Air Act Permit Program (CAAPP) and/or the Emissions Reduction 

Market System (ERMS) Program. The proposed system also will operate in compliance with the State of 

Illinois regulatory requirements. 

General Iron formally requests to review the draft Lifetime Operating Permit prepared by the Agency based 

on information provided herein and in the attached. 

Lifetime Operating Permit Request 
December 20 15 
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General Iron Industries, Inc. 
Chicago, Illinois 

Privileged & Confidential 
Attorney-Client Work Product 

EXHIBIT A 

EMISSIONS SUMMARY 

PM-1 0 Emissions 

Lifetime Operating Permit 
Request 

Potential PM10 emissions were calculated for the referenced facility using actual emission test data along 
with published and historical emission factors considered to be the most applicable to operations at the 
facility. 

1. Metal shredder 

Potential PM10 emissions from the metal shredder were calculated based on Particulate Matter (PM) 
emission testing performed at the inlet to the cyclone and filter system associated with the shredder along 
with particle size analysis performed on the filterable PM collected during emission testing. 

I unit x 7.50 lbs PM10/hour x 8,760 hrs/yr x 1 ton/2000 lbs = 32.85 tons/yr 

2. Material Separation System 

Potential PM10 emissions from the material separation system were calculated based on published AP-42 
emission factors and assuming all PM is PM10. 

4.09 tons/yr (see Appendix B) 

3. Shredder z-box 

Potential PM10 emissions from the shredder z-box metal separator were calculated based on emission 
factors presented in the Title V Applicability Workbook prepared for the Institute of Scrap Recycling 
Industries. 

Emissions were calculated based on the maximum process rate through the z-box, using the emission 
factor listed in Table D-ll.A of the Title V Applicability Workbook and assuming all PM is PM10. 

300 tons/hr x 8,760 hrs/yr x 0.00571 lbs PMw/ton x 1 ton/2000 lbs = 7.50 tons/yr 

4. Fugitive Emissions from Paved Roads 

Potential PM10 emissions from paved roads were calculated based on AP-42 emission factors contained in 
Chapter 13.2.1 Paved Roads. 

Emissions were calculated using Equation 1 and were based on the silt loading value for Iron and Steel 
production facilities, the average weight per vehicle and the maximum vehicle miles traveled per year. 

E = 0.0022(9.7)0
·
91 x (25)1.02 

E = 0.46 lb PM10/VMT 

0.46 lb PM10/VMT x 50,000 VMT/yr x 1 ton /2000 lbs = 11.50 tons/yr 
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Genera/Iron Industries, Inc. 
Chicago, Illinois 

Privileged & Confidential 
Attorney-Client Work Product 

5. Fugitive Emissions from Material Handling and Storage 

Lifetime Operating Permit 
Request 

Potential PM10 emissions from the handling and storage of materials were calculated based on AP-42 
emission factors contained in Chapter 13.2.4 Aggregate Handling and Storage Piles. 

Emissions were calculated using Equation I and were based on maximum production rates. 

E = 0.35 (0.0032)x (8.7/5)1.3/(1.98/2)1.4 

E = 0.002 lbs PM10/ton 

4,380,000 tons/yr x 0.002 lbs PM10/ton x I ton /2000 lbs = 4.38 tons/yr 

6. Conveyors 

Potential PM10 emissions from system conveyors were calculated based on AP-42 emission factors 
contained in Chapter Il.l9.2-2 Crushed Stone Processing and Pulverized Mineral Processing. 

Emissions were calculated based on the maximum process rate at the conveyors and using the emission 
factor in Table II.I9-2 for Conveyor Transfer Point (controlled). 

19 units x 400 tons/hr x 0.000 I4 lbs PM10/ton x 8760 hrs/yr x I ton/2000 lbs = 4.66 tons/yr 

62 units x I 00 tons/hr x 0.000 I4 lbs PM 10/ton x 8760 hrs/yr x 1 ton/2000 lbs = 3.80 tons/yr 

Total Potential PM10 Emissions 

Metal Shredder 

Material Separation System 

Z-box separator 

Paved Roads 

Storage Piles 

Conveyors 

Total Potential PM to Emissions -

32.85 tons per year 

4.I 0 tons per year 

7.50 tons per year 

II.50 tons per year 

4.38 tons per year 

8.46 tons per year 

68.79 tons per year 

8.46 tons/yr 
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STACK TEST GROUP, INC. 

Air Quality Services 

!i>articul~t~J#M,1o;$~il;pii~g'Traifl'¢al<;l!l~t!2rl~ ·• ···········<··! 

Client: General iron 

Project No: 15-2643 

Date: 03/31/15 

Source: Shredder Inlet Duct 

Test No: I1 ll. u 8l!lL. 
Start Time: 10:05 AM 11:25AM 12:40 PM 

Finish Time: 11:08AM 12:30 PM 01:45PM 

Pilot Cal. Factor: 0.84 0.84 0.84 

Meter Calibration Factor: 1.003 1.003 1.003 

Stack Length, inches: 0 0 0 

Stack Width, inches: 0 0 0 

Stack Diameter, inches: 42 42 42 

Nozzle Diameter, inches: 0.202 0.202 0.202 

Barometric Pressure, Inches Hg: 29.310 29.310 29.310 

Static Pressure in Stack, Inches H20: -2.1 -2.4 -2.2 

Duration of Sample. minutes: 60 60 60 

Meter Start Volume: 803.75 841.84 877.00 

Meter Final Volume: 841.65 876.75 915.48 

Average Meter Pressure, Inches H20: 1.30 1.32 1.30 1.3067 

Average Meter Temperature, degrees F: 58.58 71.63 79.25 69.8 

Average Sqrt. Velocity Pressure: 0.8476 0.8501 0.8462 0.8480 

Stack Gas Temperature, degrees F: 82.5 86.3 86.0 84.9 

% Carbon Dioxide: 0.0 0.0 0.0 0.0 

%Oxygen: 20.5 20.5 20.5 20.5 

% Carbon Monoxide: 0.0 0.0 0.0 0.0 

Liquid Volume Collected, milliliters: 14.5 12 13.5 13.3 

Total Weight of PM, (Front 112) Mg: 107.6 83.8 72.1 87.8 

Total Weight of PM-10, (Organics) Mg: 39.1 51.6 33.9 41.5 

Total Weight of PM-10, (Aqueous) Mg: 17.4 7.3 8.0 10.9 

lsamehi Train Calculations 

Meter Volume. Actual: 37.900 34.910 38.480 37.097 
Meter Volume. STP: 38.022 34.168 37.122 36.437 
Volume of Water Vapor Condensed: 0.683 0.565 0.635 0.628 
Total Gas Sampled: 38.705 34.733 37.758 37.065 
%Moisture: 1.76 1.63 1.68 1.69 
Area of Stack, Square Feet: 9.62 9.62 9.62 9.62 
% Excess Air at Test Location: 4200.8 4200.8 4200.8 4200.8 
Molecular Weight dry, lbnb-Mole: 28.82 28.82 28.82 28.82 
Molecular Weight wet, lbnb-Mole: 28.63 28.64 28.64 28.64 
Absolute Stack Gas Pressure, in Hg: 29.16 29.13 29.15 29.15 
lsokinetic, %: 103.9 93.3 101.9 99.7 

lveloci~andFiowCalculations 

Average Stack Gas Velocity FPS: 49.07 49.40 49.14 49.20 
Stack Gas Flow Rate, ACFM: 28,323 28,514 28,364 28,400 
Stack Gas Flow Rate, SCFM: 26,866 26,833 26,721 26,807 
Stack Gas Flow Rate, DSCFIHR: 1,583,588 1,583,757 1,576,308 1,581,217 
Stack Gas Flow Rate, DSCFM: 26,393 26,396 26,272 26,354 

1Front112 i>ai'tlcuiaie CalculationsjFIIt&rable):. 

Grains Per DSCF: 0.0437 0.0378 0.0300 0.0372 
LBS/DSCF: 6.24E-06 5.41E-06 4.28E-06 5.31E-06 
LBS/HR: 9.88 8.56 6.75 8.40 

!organics (Condensable): 

Grains Per DSCF: 0.0159 0.0233 0.0141 0.0178 
LBS/DSCF: 2.27E-06 3.33E-06 2.01E-06 2.54E-06 
LBS/HR: 3.59 5.27 3.17 4.01 

jAguebii jCondensablel: 

Grains Per DSCF: 0.0071 0.0033 0.0033 0.0046 
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LBS/DSCF: 
LBS/HR: 

Grains Per DSCF: 
LBS/DSCF: 
LBS/HR: 

1.01E-06 
1.60 

0.0666 
9.52E-06 

15.07 

4.71E-07 
0.75 

0.0644 
9.21E-06 

14.58 

4.75E-07 
0.75 

0.0474 
6.77E-06 

10.67 

6.52E-07 
1.03 

0.0595 
8.50E-06 

13.44 
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555 Rogers Street. Downers Grove. IL 60515 
630·969-2703 ph 630-969-2745 lx 

www.partlcleteehlabs.com 

THE PARTICLE EXPERTS 

INTERPRETING YOUR MALVERN FINE PARTICLE ANALYSIS 
INTRODUCTION 
The particle size analysis of your sample(s) has been conducted on a Malvern$ MasterSizer LASER diffractor. This instrument is considered an 
ensemble analyzer that calculates a volume distribution from the LASER (Light Amplification by Stimulated Emission of Radiation) dillraction pattern 
of a suspension of particles. This raw scatter data are then processed using a complex algorithm and presented on the basis of EQUIVALENT 
SPHERICAL DIAMETER. The Malvern equipment currently in use at Particle Technology Labs (PTL) are the MasterSizer S, the MaslerSizer 2000, 
and the Master Sizer 3000. 

THE DATA 
The header section contains various user-entered inlormation including client name. sample identification, and analysis notes. Each project submitted 
to PTL is given a unique seven digit code (PTL Project #) which can be found on these data pages, although its location is dependent on the 
instrumentation used. On the MasterSizer S data, the PTL Project # is identified as Sample File. On the MasterSizer 2000 and 3000 data, the PTL 
Project # appears at the bottom ol the page and is Identified as File Name or within the File. Please refer to this PTL Project # when contacting us 
with any questions regarding the analysis. 

The data output also provides the parameters specific to the instrument being used, as well as the parameters specific to the analysis. The optical 
model (composed of the sample's retraclive index as well as the imaginary absorption value) is required if determining the particle size using Mie 
theory. This theory can be used on any size particles, but is specifically recommended over the use of the Fraunholer approximation according to 
ISO 13320:2009 tor material in the size region less than approximately 5 ~m. Please note that, unless otherwise requested or provided by the client. 
the analysis of an unknown material is generally conducted using the standard instrument default optical values as detailed below. 

SYSTEM DEFAULT VALUES 

MASTERSIZER S MASTERSIZER 2000 I MASTERSIZER 3000 

Settings Wet Wet Dry 

Analysis Model Polydisperse General Purpose General Purpose 

Presentation 30HD Default Default 

Sample Rl Value 1.5295 1.520 1.520 

The Fraunholer approximation, which does not require specific knowledge olthe optical properties of the sample, can be applied lor large particles if 
a known refractive index of the material is not available or the sample is composed of multiple components. If the actual Rl of the sample material is 
provided at a later date, the raw data can be recalculaled to adjust for the refractive index. 

Please note the following commonly reported values when reviewing your data: 

Q TABULATED DATA: ALWAYS appears as a Cumulative% less than (Volume Under%) unless otherwise requested. 

~ SPAN: Value related to the width of the curve, expressed as 

Q D[3,2]: Surface-weighted mean diameter (Sauter diameter) 

Q D[4,3]: Volume-weighted MEAN 

!OCv 0 90\- 0£v0.10U 
D(v,0.50) 

Q 10%, 50%, 90% size values: Indicates the size median which 10%, 50%, or 90% of the particles within !he distribution is smaller than (example: 
D(0.9): 140 ~m. this means that 90% of the particulate is smaller than 140 ~mona volume basis). 

Q Specific Surface Area: If a calculated Specific Surface Area value is reported, consider this value only as an approximate surface area since 
calculations are based upon nonMporous spheres. II is not a replacement for a result produced from an actual gas adsorption instrument due to 
the above assumption. 

Also included is the Particle Size Distribution DIFFERENTIAL HISTOGRAM. This histogram shows the Tabulated Data as a Differential Vo lume 
Percent Less Than Indicated Size. Please note that the histograms lor the MasterSizer S and MasterSizer 3000 also generally include a 
CUMULATIVE Curve representative of the Tabulated Data. 

For additional questions specific to your sample results, please contact us direcJ/y. 

H:\Laboratory\lnterp Sheets\Matvern.dcc www.particletechlabs.com 



G) 

0 
0 
0 
0 
0 ...... 
w 

Malvern 3000 Liquid Analysis (v.l) 
Crl!'alcd by. pdenight 

Last edited: 3!30/2015 3:1U9 PM 
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Client STACK TEST GROUP, JNC. 

Test Method 

Chemist EF 

SOP Fi le Name HydroMV.cfg 

Car rier Aqueous 

Notes 

Pa rticle Name Oefauh Ma lvern (1) 

Pa rticle Refractive Index 1.520 

Particle Absorpt ion Index 1.000 

Laser Power 78.47% 

Accessory Name Hydro MV 

Laser Obscu ra t ion 11.21% 

Virtual l ens Range 

Is Particle Fraunhofcr? No 

5.0 

4,0 

3.0 

2.0 

1.0 

0.0 

0.01 

Dv {10) 3.74 1Jm 

Ov (50) 32.4 1-1m 

Ov (90} 484J.lm 

0.1 w 10.0 

Size Classes (~m) 

Particle Technology Labs 

Sample Nam e General Iron 

Sample lD Particulate Filter Tl and Probe Rinse Tl 

PTl 10 207161·26, 207162-26 

Measurement Date Time 4/28/2015 11:39:)9 AM 

Instrument Type Mastersizer3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Softw<Jre Version 3.0.1402.140 

Are pa rticles non-spherical? Yes 

100.0 

Span 14.82S 

D {4,3} 135 ~m 

Weig hted Residual 0.17% 

1,000.0 

100.0 

50.0 

.0 

10,000,0 

~ 

~ g 

~ 
~ 
3 

- [Frequency! · [11 Gcncrill Jron-4!2anot511:39:39, - (Undenizt') ·Ill Generallron -4/28J7015 11:39:39 J 

Fi le Path R:\Malvcrn 3000\Measurcment Data\32784-26.mmes 

Record Number 1 

Operator Name efrtzgerald 

chemlst Srgnature t:T-- 'Zo\S- cl../- 2~ 

Sott\vare Version: 3.00 • 21 CFR is enabled 
Malvern lr.strumenls Ltd· W'Yiow.matvam.corn 
Pag!! 1 cf2 

Average Result Records 

Origina l Record Number 1 

Reviewer Signature ~ Lex.:; · c.L-\ ..- 2 .::\ 

.iA 
Malvern 
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0.0100 

00ll4 

0.0129 

00147 

OD157 

0.0189 

0.0215 

00244 

0.0278 

0.0315 

0.0358 

0.0407 

00463 

00526 

0.0597 

00&79 

0.0771 

' 

Client STACK TEST GROUP, INC 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Ca rrier Aqueous 

Notes 

Particle Name De fau lt M alvern (1) 

Particle Refractive Index 1 520 

Particle Absorption Index 1000 

Laser Power 78.47% 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual l ens Range 

Weighted RcslduiJ I 0. 17% 

Is Pa rticle Fr<~unhofer7 No 

0.00 ODB76 0.00 

0.00 0.0995 0.00 

0.00 0.113 0.00 

0.00 0.128 0.00 

0.00 0.146 0.00 

0.00 0.166 0.00 

0.00 0.1 83 0.00 

0.00 0.214 0.00 

0.00 0243 0.00 

0.00 0276 0.00 

0.00 0.3 14 0.00 

0.00 0.357 0.00 

0.00 0.405 0.07 

0.00 0.460 0.20 

0.00 0.523 0.42 

000 0.594 0.70 

0.00 0.675 1.05 

0.751 

0.872 

0.991 

1.13 

1.28 

1.45 

1.65 

1.88 

2.13 

2.42 

2.75 

3.12 

3.55 

4.03 

4.58 

5.21 

5.92 

}·> 

1.43 6.72 

1.85 7.64 

2.28 8.68 

2.14 9.8& 

3.24 11.2 

3.78 12.7 

439 14.5 

51l7 16.4 

5.81 18.7 

6.63 212 

7.52 2<!.1 

8.48 27.4 

9.54 31.1 

10.63 353 

11.94 40.1 

13.30 <:5.6 

14.79 ~~ 

Utement Details -:;:;:· ~+" + .. ""t:'~ ~~"'-~;;:~:~:-r~?~~z~u+rwi'~~~ 
File Path R:\Malvcrn 3000\Meas-urement Data\32784·26.mme.s 

Record Number 1 

Operato r Name efitzgerald 

Chemist Signature 8:::. Z61~- oy -28. 

16.40 

18.16 

20.07 

22.15 

24.44 

26.94 

29.67 

32.61 

35.75 

39.03 

.:2.38 

45.73 

49.00 

52.11 

ssm 
57.69 

60.15 

Sample Name General !ron 

Sample lO Particulate Filter T1 and Probe Ri nse Tl 

PTllD 207161~26, 207162-26 

Measurement Date Time 4/28/2015 11;39;39 AM 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sens itivity Normal 

Accessory Serial No. MAL1090246 

Instrument SeriiJI No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

Original Record Number 1 

~WQM§i@tj 
58.9 62.43 516 9<l.90 

66.9 64.58 586 9282 

76.0 ..... 666 94.72 

B6A 68.68 756 96A5 

98.1 70.69 859 97.90 

111 72.67 976 98.99 

127 74.60 1110 99.69 

1"-' 76.42 1260 100.00 

163 78.09 1430 100.00 

186 79.60 1630 100.00 

211 80.96 1850 iOO.OO 

2<0 82.20 2100 100.00 

272 8339 2390 100.00 

310 84.61 2710 100.00 

352 85.94 3080 10000 

400 87.tll 3500 100.00 

454 89.08 

Ave:rage Result Records 

Reviewer Signature H~ "Z...:J ( s- ~-·ct.r ·/ .'"7 

Particle Technology Labs 555 Rogers Street Downers Grove, !L 60515 

rEft1iiiiUlfJM'IH1titj!j'UUifWFF~·, 
1 General Iron Umigned 

Soltware Version: 3.00. 21 CFR is onabled 
Malvern Instruments Lid • v-.--...w.rnalvem.com 
Page2ot2 

.iA 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenight 

Last edited: 3/30/2015 3:11:39 PM 
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Client STACK TEST GROUP, INC. 

Test Method 

Chem ist EF 

SOP Fil e Nam e HydroMV.dg 

~rrie r Aqueous 

Notes 

Particle Nam e De fault Malvern (1} 

Particle Refractive Index 1.520 

Pon1 icle Absorption Index 1.000 

l aser Power 78.47% 

Accessory Nam e Hydro MV 

Laser Obscuration 11.31 % 

Virtual lens Ra nge 

Is Particle Fra unhofc r'? No 

5.0 

4.0 

3.0 

2.0 

LO 

Ov {10) 3.22 ~m 

Dv (S O) 27.91J.m 

Dv (90) 391 IJ.m 

0.0 1 I I II IIIII I I <I FfTf11 
0.01 0.1 LO 

I I I I I I III I 
10.0 

Size Classes (~m) 

Particle Technology Labs ---
Sample Name General Iron 

Sample 10 Particulate FilterTl and Probe Rinse Tl 

PTL ID 207161- 26, 207162-26 

M easurement Date Time 4n8!201S 11:40:41 AM 

Instrument Ty pe Mastersiter3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

An;,Jy.sis Model Gene ra! Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherica t? Yes 

Spa n 13.903 

0 [4, 3] 113 ~m 

Weighted Residual 0.21% 

1CO.O 

50.0 

' I I I IIIII 0.0 I I I tl llj I I I ll lllj I 
100.0 1,000.0 10,000.0 

~ 

~ 
0 
> 
0 

.2 
;; 
0 
E 
3 

-!Frequency! • (21 General lron-4/2Bn015 11:40:41 . -(Undersize)- (21 Generallron-4/28/20!5 11:40:41 J 

File Path R:\Malvern 3000\Measureme-nt Data\327&4-26.mmes 

Re cord Numbe r 2 

Operator Nam e efitzgerald 

Chemist Signature 'Gf 2o l 5 -O'-i - 2 '8 

Software Ve~ion: 3.00- 21 CFR i& enebled 
Malvern lnslrumen:s Ud- www.malvam.com 
Page 1 of 2 

Average Result Records 

Origina l Re<ord Number 2 

Re viewe r Signa ture ( f...-7 lt ; 1 '( · L ~ - 2.. ,;1 

Malvern 
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Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP Ale Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Index 1.000 

l aser Power 7a47% 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual lens Range 

Weighted Residual 0.21 % 

1s Particle Frilunhofer? No 

Stz<> 1t1m) % Volunw Unde Si.tC{Jtm} %Volumt-Undar Su:o Ct•;,) % \'olu,;o Under 

0,0100 0.00 0.0976 0.00 0.767 1.62 

O.Qll4 0.00 0.0995 0.00 0.872 2.09 

0.0129 0.00 0.113 0.00 0.991 2.58 

0.0147 0.00 0.128 0.00 1.13 3.11 

0.0167 0.00 0.146 0.00 1.28 3.68 

0.0189 0.00 0.166 0.00 1_45 4.30 

OD215 0.00 0.183 0.00 1.65 5.00 

0.0244 0.00 0.214 0.00 1.88 5.n 

0.0278 0.00 0.243 0.00 2.13 6.63 

0.0315 0,00 0.276 0.00 2.42 1.5i 

0.0358 0.00 0.314 0.00 .275 8.60 

0.0407 0.00 03S7 0.00 3.12 9.71 

0.1)463 0.00 0.405 0.07 3.55 10.92 

00526 0.00 0.460 0.23 4.03 12.2' 

0.0597 0.00 0523 0.47 4.53 13.67 

0.0679 0.00 0.594 0.80 5.21 15..22 

0.0771 0.00 0.675 1.19 592 16.90 

Site {l.lm) %. Volome Urtde 

6.72 18.72 

7.6< 20.68 

8.68 22.79 

9~6 25.08 

11.2 27.56 

12.7 30.24 

l'f .S 33.14 

16.t. 36.23 

18.7 39.47 

21.2 42.!2 

24.1 46.20 

27.4 49.52 

lU 52.70 

353 55.68 

40.1 58.40 

.:5.6 6087 

SIB 63.09 

Sample Name General iron 

Sample JD Particulate FilierTl and Probe Rinse Tl 

PTLID 207161-26, 207162-26 

Measurement Date Time 4!2BnOIS ll:40:41AM 

Dispersant Name Water 

Dispersant Rcfrnctive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Se rial No. MAL1087829 

Softwa re Version 3.0.1402.140 

Are part! des non-s phe ric:a l1 Ves 

Original Record Number 2 

Size (~m) ~ Voluma Ondc Sn:e {ll~) % Vol~~und 
53.9 65.13 516 93.69 

66.9 67.03 586 95.40 

76.0 68~7 666 95.96 

86 . .:1 70.70 7S6 98.15 

98.1 72.55 8S9 ~.20 

lll 74.42 976 99.78 

127 76..29 1110 100.00 

1M 78.11 1260 100.00 

163 79B5 1430 100.00 

186 8L48 1630 !00.00 

2ll 82.99 1850 100.00 

240 84.42 2100 100.00 

272 85.80 2390 100.00 

310 87.20 2710 100.00 

3S2 88.68 3080 100.00 

400 90.26 3500 100.00 

.,. 91.9-1 

. "' ... ·:;~·- ...... ~ .... ~ __ >.;.: >t ·1: ,•:.v: .... f.J: ~f~::-- :it.¥~ -"'"t!i".~-:;. ~.~;~ ~ .. 't:) 

File Path R:\Malvcrn 3000\Measurement Dala\32784-26.mmes 

Record Number 2 Ave rage Result Records 

Operator Name efitzgerald 

•· ~·'. ' 
~. ,;- '·"' ~ 

Chemist Signature Sf- 'lOIS- D'-\ -2'6 Reviewer Signature 

Particle Technology Labs 555 Rogers Street Downers Grove, JL 60515 

~iJWC!ff!IWft1Ujj!!mltfhW·t.'ilfDif1pi!.ijl!l(.lfU!itilme', 
2 Generallron Unsigned 

Software Vers1on 3.00- 21 CFR is enabled 
MB!VIlm Instruments Ltd · www motvem.com 
Pago 2 of2 

Hi 1-0 •(- Gvi-L '"J 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenight 

l:ut edited: 3/30/2015 3:11;39 PM 

~ 
2:-
·~ 
0 
~ 

E 
~ 
> 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name Hyd(oMV.cfg 

Carrie r Aqueous 

Notes 

Parti cl e N ame Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption lndex 1.000 

l aser Power 78.47 % 

Accessory Name Hydro MV 

lase r Obscuration 11.31% 

Virtua l Lens Range 

Is Particle Frn unhofer? No 

5.0 

4.0 

3.0 

2.0 

1.0 

Dv (10) 2.93 wn 

Dv (50) 25.2 ~m 

Dv (90) 357 ~m 

o.o 1 I I l l l ij I 1 ... 1 1--rfiq 
0.01 0.1 1.0 

I I I I llll j I 
10.0 

Size Classes (!Jm) 

Particle Technology Labs __ ,_ 

Sample Name General iron 

Sample ID Particulate Filter Tl and Probe Rinse Tl 

PTL ID 207161-26, 207 162·26 

Measurem ent Date Tlme 4/28/2015 11:41:43 AM 

Instrument Type Mastersizer3000 

Dis persant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General PurJ.."':Se 

Analysis Sensitivity Normal 

Accessory Serial No. MAU090246 

tnstn..~ment Serial No. MAL1087829 

Software Vers ion 3.0.1402..140 

Are particles non-spherical? Yes 

Span 14.086 

0 [4.3] 102 tJffi 

Weighted Residual 0.23% 

100.0 

50.0 

j I I I III I I I llilij" I I I I 1 Ill/ 0.0 
100.0 1,000.0 !0,000.0 

~ 
e 
.2 
0 
> 

·~ 
~ 
3 

- [Frequency) · [3) Gcnernl lron-4/28n015 11.:41:43 , - [Undersize] ·131 General !ron·4/28!201S 1N1:.4J J 

File Path R:\Malvern 3000\Measurement Data\32784·26.mmes 

Record Number 3 

Ope rator Name efitzgerald 

Chemist Signature .g:::. 2o IS -o \..( -2.15 

Softl.v<Jro Version: 3.00. 21 CFR Is enabled 
Malvern Instruments ltd· www.malvem.com 
Page 1 of2 

Average Result Records 

Origina l Record Number 3 

Reviewer Signature [ [~ L.:_: i ~ · 

Malvern 



00100 

00114 

0.0129 

0.0147 

0.0167 

0.0189 

0.0215 

00244 

0.0278 

ODJ15 

00358 

0.0'107 

0.0463 

0.0516 

0.0597 

0.0679 

O.Onl 

Client STACK TEST GROUP. INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Pa rticle Name Deraul t Millvern (1) 

Pa rticl e Refractive Index 1.520 

Particle Absorption lndex 1.000 

laser Power 78.47% 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual lens Range 

Weighted Residua l 0.23% 

Is Particle Fraun hofer? No 

Sire (flml %: Volume Under Srtc- (pm) % Volume Undfi'f 

0.00 0.0876 0.00 0.767 1.n 

0.00 0.0995 0.00 0.872 227 

0.00 0.113 0.00 0.991 2.81 

0.00 0.128 0.00 1.1) 338 

0.00 0.146 0.00 1.28 4.00 

0.00 0.166 0.00 1.45 4.69 

0.00 0.188 0.00 1.65 5A5 

0.00 D.l14 0.00 188 6.30 

0.00 0.143 0.00 213 724 

0.00 0.276 0.00 2.42 8.27 

0.00 0314 0.00 1.75 9.39 

0.00 0.357 0.00 3.U 10.60 

0.00 0.405 0.08 3.55 11.92 

0.00 0.460 0.25 ~ .03 13JS 

0.00 0.523 0.51 458 14.89 

0.00 0.594 0.87 521 16.57 

0.00 0.675 1.29 5.92 1837 

~ •• "l, 
· .. ) ,• ::;.~.- ·. ~-

6.72 

7.64 

8.68 

9.86 

11.2 

12.7 

14.5 

16.4 

18.7 

21.2 

241 

27.4 

3Ll 

353 

40.1 

45.6 

51.8 

File Path R:\Malvern 3000\Measu fcment Da ta\32784-26.mmes 

Record Numbe r 3 

Operator Name cfrtzgerald 

-' ,,.,. . ' .. ;.-."'. 

Chemist Signature f:F- WIS-oY -2..8 

20.32 

22.'11 

24.66 

27.08 

29.69 

3251 

3552 

3872 

42.05 

45.46 

4886 

52.18 

55.33 

5826 

60~2 

63.32 

6549 

Sample Name Gene ral iro n 

Sample ID Particulate Filter Tl and Probe Rinse Tl 

PTllD 207161·26, 207162·26 

Measure ment Date Time 4/28/2015 11:41:43 AM 

Dispe rsant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Seria l No . MAL1090246 

Instrument Serial No. MAL1087829 

Software VeDion 3.0.1402.140 

Are particles non -s pherical? Yes 

Origina l Record Number 3 

589 67.47 516 94.68 

66.9 6935 586 ~6.30 

76.0 71.17 6€6 Y772 

86.4 72.98 756 98.84 

981 74.81 859 99.59 

111 76.63 976 99.~8 

127 78.42 1110 100.00 

144 80..12 1260 100.00 

163 Bl.ll 1430 100.00 

186 83.18 1630 100.00 

211 84.53 1850 100.00 

240 85.80 2100 100.00 

272 87.07 2390 100.00 

310 88..33 2i10 11ltl00 

352 89.80 3080 100.00 

""" 9L35 3500 100.00 

454 93.00 

Average Result Records 

Reviewer Signatu re ~-{c; '2-()( r; . t'-. t. c ,- 2Lf 

Particle Technology Labs 555 Rogers Street Downers Grove, lL 60515 

rmDP'lPUiiFB·G11UIDR•Mmntill!tlil., 
3 Generallron Unsigned 

Sollw!!:re Version: 3.00 • 21 CFR is enabled 
Malvern Instruments ltd · wv..w rnalvem.corn 
Page 2 or 2 

~ 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenight 

Last l!dited: 3/30/2015 3:11:39 PM 

l 
-~ 
8 

~ 
g 

Client STACK lEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index L520 

Particle Absorption Index 1.000 

Laser Power 78.47% 

Accessory Name Hydro MV 

lase r Obscuration 11.30% 

Virtual l ens Range 

Is Particle Fraunhofer? No 

5.0 

4.0 

3.0 

2.0 

1.0 

Dv (10) 2.78 J.Em 

Ov (50) 23.8 1-1m 

Dv (90) 325 )lm 

o.o 1 I I I I III I I I , -, .,-=n=; II 
0.01 0.1 1.0 

I I I I lllij I 
10.0 

Size Classes (IJm) 

Particle Technology Labs 
~T~~ 

Sample Nil me General Iron 

Sample lD Particulate Filter Tl and Probe Rinse Tl 

PTL [0 207161~26, 207 162-26 

Measurement Date Time 4/28/2015 11:42:46 AM 

Im;trument Type Mastersizer3000 

Dispersant Name Water 

Dispersilnt Refractive lndell: 1.330 

Analysis Model Gener.ll Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrume nt Serial No. MAL1087829 

Softwa re Version 3.0.1402.140 

Arc particles non -spherican Yes 

Span 13.500 

0 [4, 3] 95.4 ~m 

Weighted Residual 0.23% 

100.0 

50.0 

I il llllj I I I I 1111( I I I I I ll If 0.0 
100.0 1,000.0 10,000.0 

g 
0 

li 
0 
> 
> 
~ 
§ 
u 

J 

- [Frequency! - [4} Generallron-4/28/2015 11:42:46. -[Undersize] - [..; ] Gen~ra l Jron-4/28/201 5 11:42:4& 1 

File Path R:\Malvern 3000\.Measurement Data\32784-26.mmes 

Record Number 4 

Operator Na me elitzgerald 

Chem;st Slgnotu<e ·r::r-:- ZD [S - OL/- 2..8 

Software Version: 3.00- 21 CFR IS enabled 
Malvem lns\ruments ltd - w.....w.matvl!m.com 
Page 1 of 2 

Average Result Reco rds 

Original Record Number 4 

Reviewe r Signature l~r ~~C 1 ( C ll .. l.!i 

i& 
Malvern 



G) 

0 
0 
0 
0 
0 
N 
0 

Cl ie nt STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP Fi le Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Particle Name Default M<J lvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Index 1.000 

Laser Power 78.47 % 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual Lens Range 

Weighted Residua l 0.23% 

Is Pa rticle Fraunhofer7 No 

tzc £pm) %Volu~ Under 

0.0100 000 O.OS76 0.00 0.767 

0.0114 0.00 0.0995 0.00 0.872 

O.Ql29 0.00 0.113 0.00 0.991 

0.0147 0.00 0.128 0 .00 1.13 

0.0167 0.00 0.146 0.00 1.28 

0DIS9 0.00 0.166 0.00 1.45 

0.0215 0.00 O.l88 0.00 1.65 

0.0244 0.00 0.214 0.00 188 

0.0278 0.00 0.243 0.00 2.13 

0.031 5 0.00 0.276 0.00 2.42 

0.0358 0.00 0.314 0.00 2.75 

0.0407 0.00 0.357 0.00 3.12 

0.0463 0.00 O!lOS 0.09 3.55 

OD526 0.00 0.460 0.26 403 

0.0597 0.00 0.523 0.54 458 

0.0679 0.00 0.594 0.91 511 

0.0n1 0.00 0.675 1.36 5.92 

1 .86 6.72 

2.39 7.64 

2.96 8.68 

3.56 9.86 

-4.21 11.1 

4.93 12.7 

5.74 1<i.5 

6.63 16.4 

7.62 18.7 

8.71 212 

9.89 24.1 

lL17 27.4 

12.55 3Ll 

1~ .os 35.3 

15.67 40, 

17.42 G5.6 

19.30 5LB 

File Path R:\Malvern 3000\Measurement Data\32784·26.mmes 

Re<ord Num ber 4 

Operator Na me efrtzgerald 

Chemist Signature ]:7f- . '2.D1 s- -ovt -28 

2131 

23.47 

25.79 

28.18 

30.95 

33.82 

36.89 

40.12 

43.47 

46.89 

50.28 

53.57 

56.67 

59.53 

62.13 

64.45 

6554 

Sample Name General iron 

Sample 10 Particulate Filler Tl and Probe Rinse Tl 

PTL 10 207161 -26,207162-26 

Measureme nt Date Time 4/28/2015 11:42:46 AM 

Dl$per'Silnt Name Water 

Dispersant Refractive Index 1330 

An alysis Model General Purpose 

Anillysis Seruitivrty Normal 

Accessory Seria l No. MAL1090246 

Instrume nt Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-s pherical? Yes 

Origina l Record Number 4 

58.9 68.45 >16 

66.9 70.25 586 

760 71 .99 666 

86,4 73.74. 756 

98.1 75.50 859 

111 n2& 976 

127 79.00 1110 

1"4 80.67 1260 

163 82.27 1430 

186 83.77 1630 

211 85.20 1850 

240 86.59 2100 

272 87.9'1 2390 

310 89.43 2710 

352 90.95 30&l 

400 92.54 3500 

454 94.15 

Average Result Records 

95.72 

97.15 

98.34 

99.12 

99.78 

HlOOO 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

lOO.CoQ 

!00.00 

100.00 

100.00 

Reviewer Signature rf~, 7 ::A-

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

Ei&!i!iMQiji\G!.!.ii!ii@i@i!.\fUI$\IIIQ.M, 
4 Generallron Unsig~d 

Sol'twllla Vers!on: 3,00- 21 CFR is enabled 
Ma:vem l nstrum~nls ltd • www malvem.com 
Page2o!2 

-'A 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenight 

ll.:lst edited: 3130/2015 3:11:39 PM 

l 
"' ·~ 
0 

~ 
g 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP Fil e Na me HydroMV.cfg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index 1.520 

P~rtide Abso rplion Index 1.000 

lolser Power 78.47% 

Accessoty Name Hydro MV 

Laser Obscuration 11.28% 

Virtual l ens Range 

Is Part icle Fraunhofer? No 

5.0 

4.0 

3.0 

2.0 

1.0 

Ov (10) 3.13 pm 

Dv (50} 27.1 ~m 

Ov (90) 387 pm 

o.o 1 I I I I l1ilj I I ... , l'ffilj 
0,01 0.1 1.0 

I I I 111 1\j I 
10.0 

Size Classes (pm) 

Particle Technology Labs __ ..... 
S:tmp le Name Average of 'General Iron· 

Sample 10 Particulate Filter T1 and Probe Rinse Tl 

PTLIO 207161-26. 207 162-26 

Measurement Date Time 4/28/2015 11:39:39 AM 

Instrument Type Mastersizer3000 

Dispersant Name Water 

Dispersan t Refrae1ive Index 1.330 

Ana lysis Model Genera l Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Se rial No. MAL1087829 

Software Version 3.0.1402.140 

Arf!: pa rticles non-spherical? Yes 

Spa n 14.155 

D (4,31 lll!Jm 

Weighted Residua l 0.21 % 

100.0 

50.0 

'> 
1 1 1 111/ 0.0 I I I illij I I I ll r llj I I 

100.0 1,000.0 10,000.0 

~ 
~ 
2 
0 
> 
~ 

-~ 
'5 
E , 
u 

- !Frequency! · [SJ Average ol 'General iron'-4/28/20 -{Undcuizej· {SI Avera9e ol 'Gener.!i lron' -4/28/20 

File Path R;\JI,1atvern 3000\Measurcment Data\32784· 26.mmes 

Record Number 5 

Operator Name efitzgerald 

Chemist Signature 

Softwaut Version· J.OO. 21 CFR is ena~ 
Malvern ltuU\.Irnenls Ud • www malvern com 
Page1o/2 

::- ~015 -OY -2 '6 

Averag l! RC!Sult Records 1. 2, 3. 4 

Origlni!tl Record Number 5 

Reviewer Signature (n ~((· Ct( ,.....2_!1 

Malvern 



G) 

0 
0 
0 
0 
0 
N 
N 

dlent STACK TEST GROUP,INC. 

Test Method 

Chemist EF 

SOP Fi le Name HydroMV,dg 

Ca rrier Aqueous 

Notes 

Particle Name Default Malvern (l) 

Particle Refractive Index 1.520 

Pa rticle Absorption Index 1.000 

Llse r Power 78.47% 

Accessory Name Hydro MV 

Ins-trume nt Type Mastersizer3000 

VIrtual lens Range 

Weighted Residua l 0.21% 

ls Particle Fraun hofe r7 No 

S•!e {Jun) 1$ Volume Under S"ue h•m) %Volume- Vnd~Jr Si7e (11m) '1. Vclurne Under 

0.0100 0.00 0.0076 0.00 0.767 L67 6.71 19.19 

0.0114 0.00 0.0995 0.00 0872 2.15 7&4 2Ll8 

0.0129 0.00 0.113 0.00 0.991 2.&6 8&8 23.32 

0.0147 0.00 0.128 0.00 U3 3.20 9.86 25..65 

0.0167 0.00 0,146 0.00 128 3.78 1U .28.16 

0,0189 0.00 0 166 0.00 1!:5 443 11.7 lOSS 

00115 0.00 0.188 0.00 us 515 14.5 33.80 

0.0244 0.00 0 . .214 0.00 us 5.94 16.4 36.91 

0.0278 0.00 0.243 0.00 2.13 6.83 18.7 40.19 

0.0315 0.00 0.276 0.00 2.42 7.79 212 43.55 

0.0358 0.00 0.314 0.00 2.75 8 .85 24.1 46.93 

0.0407 0.00 0.357 0.00 3.12 9.99 11.4 5025 

O.D463 0.00 0.405 0.08 l .SS 1U3 JLL 53.42 

0.0526 0.00 0.460 0.24 4Dl 12.58 353 56.39 

0.0597 0.00 0.523 Q49 -1,58 1<.()4 401 59.12 

0.0679 0.00 0594 0.82 Sll 15.63 456 SL58 

0.0771 0.00 0.675 L21 5.92 17.34 ~ 63.82 

asurement Details· , ( "'f ... ~"'~; ' }_.'L' • ~-,,.;~ ·. '1.-' ,-
·' ' .. . -,. ~ 

File Path R:\Malvern 3000\Meil:surement Data\32784·26.mmes 

Record Numbe r 5 

Ope ra to r Na me efitzgerald 

" - I : If- _._ - ( ~ < .... --.:~-~~~ · 
; 

Chem ist Signature ff' '2.CJ\ C::: -QL-(-"2~; 

Sample Name Average of 'General Iron· 

Sample 10 Particulate Fiher U and Probe Rinse Tl 

Pn 10 207161-26, 207162-26 

Measu re ment Da te Time 4/28/2015 11:39:39 AM 

Dispe rsant Nam e Water 

Dis pe rsant Re fractive Index 1.330 

Analysis Model General Purpos~ 

Analys is Sensit ivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402. 140 

Are part kles non·spherlcal1 Yes 

Original Record Num be r 5 

Si:re (J•ml %Volume Under &¥if& diM 
58.9 65.87 516 93.75 

&6.9 67.80 586 95.4.2 

76.0 69.67 ... 96.94 

86.4 71.52 756 98.19 

98.1 73.39 859 .. ,1 
111 75.25 976 99.69 

127 n.o1 1110 99.92 

144 78.83 1260 100.00 

163 BOAS 1430 10000 

186 82.01 1630 100.00 

211 83.42 1850 100.00 

240 8<1.75 2100 100.00 

m 86.06 2390 lOoJ.OO 

310 87.41 2710 100.00 

m 88.84 3080 100.00 

400 90.39 3500 100.00 

454 52.04 

Average Result Records 1. 2, 3, 4 

Reviewe r Signature 1r-1 7..-J <~ CCJ,·-2."1 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

r'ffljN!ij 1iiW1P'SfiiiR1ttJMIII§tWR11t@®'U'"'ma•, 
5 Average ol 'General iron' Unsigl'led 

SoltNare Version: 3.00- 21 CFR Is enabled 
MatJern !nstrumen!S ltd- www mnlvem.com 
Page 2 c l 2 

tA.. 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenighl 

lilsl edi1t.>d: 3/30/2015 3:11:39 PM 

Client STACK TEST GROUP. INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Corr-ier Aqueous 

Notes 

Particle Name Default Malvern {1) 

Particle Refractive Index 1.520 

Particle Abso rption Index 1.000 

laser Power 78.48% 

Accessory Nome Hydro MV 

Laser Obscuration 10.87% 

Virtual lens Range 

Is Particle Fraunhofer'? No 

Dv (10) 2.72 ~m 

Dv (50) 41.4 11m 

Dv (90) 638 ~m 

Particle Technology Labs __ ._ 

Sample Name General !ron 

Sample 10 Particulate Filter T2 and Probe Rinse T2 

PTL JD 2071634 26, 207164~26 

Measu rement Date Time 4/28/2015 1:11:24 PM 

Instrument Type Mastersiur3000 

Dispe rsant Name Wate r 

DispeTSant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Se nsitivity Normal 

Ac<:essory Serial No. MALI090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

Span 15.360 

D [4,3] 219pm 

Weighted Residual 0.17% 

3.0-,. ~ •100.0 

l 
"' -~ 

,3 

~ 
0 
> 

2.0 

1.0 

50.0 

l 
e .g 
> 

-~ 
'3 

3 

0.01 1.000.0 

I 00 0.0\ I I 1•11 1 11 I t"'t"FfiiT-1 I I I 111\lj I I I I IIIII I I I I I IIII I I 111~~-~0.~ 
0.1 1.0 10.0 100.0 

Size Classes (llm) 

- (Frequency)-161 Generni lron·4/l8/201S 1:11:24 P -(Undersize\- [6J Generallron-4/28/2015 1:11:24 Pt 

File Path R:\Matvern 3000\Measurement Oata\32784·26.mmes 

Re<:ord Number 6 

Operator Name efitzgera ld 

Chemist Signature 8 -

Software Version: J .OO • 21 CFH is enabled 
Moly-ern lnstrumenls Ud • ,,.;,vw.malvam.com 
Page 1 of 2 

.S-oL/ -z& 

Ave rage Result Records 

Origina l Record Number 6 

Reviewe r Signature ~~ ~ ') " (:~ .. z_:1 

,;~ 

Malvern 
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0,0100 

0.0114 

0.0129 

O.ol47 

0.0167 

0.0189 

0.0215 

0.0244 

0.0278 

0.0315 

CW358 

0.0407 

0.0<163 

0.0526 

0.0597 

0.0679 

O.o71l 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

carrier Aqueous 

Notes 

Pa rticle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Index 1.000 

l aser Power 78.48% 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual Lens Range 

Weight~ Residual 0.17% 

Is Particle Fraunhofer? No 

sae (flrrf% VoitlmC Undoi'f 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0876 0.00 0.757 1.80 6.72 

O.D995 0.00 0.872 2.35 7,64 

0.113 0.00 0.991 2.94 868 

0.128 0.00 1.13 3.58 9.86 

0.146 0.00 1.28 4.29 lU 

0.166 0.00 1.45 5.07 12.i 

0.188 000 1.65 5.93 14o 
0.214 0.00 LSB 6.87 15.<! 

0.243 0.00 2.13 7.88 18.7 

0.276 0.00 2.42 8.96 2U 

0.314 0.00 2.75 10.10 .24.1 

0.357 0.00 3.12 lUO 27A 

0.405 0.08 3.55 12.58 31.1 

0.460 024 4.03 13.95 35.3 

0.523 0.51 4.58 15.41 40.1 

0.594 0.86 5.21 16.99 45.6 

0.675 1.30 5.92 18.68 51.8 

File Path R:\Malvern 3000\Measurement Data\32784-26.mmes 

Record Number 6 

Operator Name efitzgerald 

ChemistSignature __fr::_Ze!S ~o'--f-2.8 

20.<18 

22.40 

24.41 

26.52 

28.71 

30.96 

33 .15 

35.57 

37.86 

40.10 

42.26 

44.30 

46.20 

47.97 

49.63 

51.19 

52.72 

Sample Name Genera l iron 

Sample ID Particulate Filter T2 and Probe Rinse T2 

PTL ID 207163-26, 207164-26 

Measurement Date Tlme 4/28/2015 1:11:24 PM 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Seria l No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Ver.;lon 3.0.1402.140 

Are particles non-spheric-al? Yes 

Original Record Number 6 

Slle' fltnl) %Volume Undtor Su:<? (pm) ~ Volult'H! t..!nd; 

S8S 54.24 516 86.68 

665 SS83 586 88.75-

76Jl 5749 666 90.62 

86.4 59.26 756 92 .25 

98.1 6Lll 859 9HS 

l1l 63.01 976 94.84 

127 64.93 1110 95.84 

144 6-6.81 1260 96.69 

163 68.6S 1430 97.42 

186 70/'.4 1630 98.06 

211 72.22 1850 98.61 

240 74.03 2100 99.07 

272 75.92 2390 99.44 

no n.92 2710 99.72 

lS2 80.0<\ 3080 99.91 

400 82.25 lSOO 100.00 

454 84.49 

Average Result Record.s 

Reviewer Signature ( fi.. l-Ol t) o-~ - Z (i 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

~:mpmrampr;1ff'ft1MMMQ-1M'¥it.@§JiMh€Jill·ij•5', 
6 Genera! Iron Unsigned 

Software Version: 3.00 • 21 CFR ls enabled 
Malvern Instruments ltd. wv.w.malvem.com 
Pugo 2of 2 
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Malvern 3000 Liquid Analysis (v.l) Partic le Technology Labs 
Created by: pdcrright 

last edited: 3/30/1015 3:.11:39 PM 

__ ,_ 

!! 
"' -~ 
0 

~ 
g 

Client STACK TEST GROUP, INC. Sample Name General iron 

Test Method 

Chemist EF 

Sample 10 Particulate fitterT2 and Probe Rinse T2 

PTLIO 207163-26,207164-26 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Pilrticle Name Default Malvern (1) 

Particle Refracti11e Jnde)( 1.520 

Particle Absorption Index 1.000 

Laser Power 78.48 % 

Accessory Name Hydro MV 

Laser Obscuration 10.84% 

Virtual lens Range 

Is Particle Fraunhofer? No 

Dv (10) 231 J-Im 

Ov (50) 29.9 J-lrn 

Dv {90) 487 ~m 

Measurement Date Time 4/28/2015 1:12:27 PM 

Instrument Type Mastersizer3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Ano:~lysls Model Gencr<JI Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

Span 16.202 

0 [4,3] 161 ~m 

Weighted Residual 0.19% 

J.o-,-----------------------------:;:=-=- -

L0~---------------~-----4r--.~~---;-----

1.0~--------------,T--------,.L-----------\----

100.0 

50.0 

0.0 
1
j I I I I IIIII I ('iTYITfi I l lllllj I i lllllj I I 11/ilj I r 111111/0.0 

O.Ql O.J 1.0 10.0 100.0 1.000.0 10,000.0 

Size Classes (pm) 

- [Frequl:'ncy)- (7) Generallron-4/28/2015 1:12:27 P -[Undersize)- f71 Gentral lro.,...:J2B/201S 1:11:27 PI 

Fi le Path R:\Malvern 3000\Measurement Data\32784-26.mmes 

Record Number 7 

Ope rator Name efitzgerald 

Chemist Signature £F '2.-DIS-()l{ - 28 

Average Result Record5 

Original Record Number 7 

Reviewer Signature ;J.![_ /...._ ~ tf - (;'-(-

~ 
~ 
2 g 

-~ 
3 
E 
8 

J 

Softwore Versit~n: 3.00- 21 CFR is enabled 
Malvem lnslt\:men:s L!d- www.malvem.com 
Page 1 of2 Malvern 
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Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Not~ 

Partlcle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Index 1.000 

laser Power 78.48 % 

Accessory Name Hydro MV 

Ins1rument Type Mastersizer3000 

VIrtual lens Ra nge 

Weighted Residual 0. 19% 

Is Particle Fraunhofer? No 

S:ii (p~) % Volume Under S"ae (!Jm) 'X. Volume Under 

00100 0.00 

0.0114 0.00 

0.0129 0.00 

OD141 0.00 

00167 0.00 

0.0189 0.00 

0.0215 0.00 

O.o244 0.00 

0.0278 0.00 

00315 0.00 

003S8 0.00 

0.0407 0.00 

0.0<:63 0.00 

0.0526 0.00 

0.0597 0.00 

O.O(i79 0.00 

0.0771 0.00 

0.0876 0.00 0.767 209 6.72 

00995 0.00 0.872 2.72 7.64 

0.113 0.00 0.991 341 8.68 

0.128 0.00 ll3 4.17 9.86 

0.146 0.00 us 4.99 11.2 

0.166 0.00 145 5.91 12.7 

Ql88 0.00 1&5 6.92 14.5 

0214 0.00 1~8 8,02 1 ~4 

0.243 0.00 2.13 9.21 18.7 

0.2 76 0.00 2.42 10.47 211 

0.314 0.00 2.75 11.8 1 24.1 

0357 0.00 312 13.23 27A 

0.405 0.09 3.55 H .72 31.1 

0.450 0.28 4.0) 16.31 35.3 

0.523 0.59 458 18.01 40" 

0.594 1.00 511 19.82 45.6 

0 .675 1.51 5.92 21.76 51.5 

File Path R:\Malvem 3000\Measureme nt Data\32784-26.mmes 

Record Number 7 

Operator Name efitzgerald 

ChemlstSignature fF- '2.0(~·- ot../ - 2& 

23.80 

25.95 

28.19 

30.50 

32.86 

35.25 

37.65 

40.03 

42.35 

44.59 

46.71 

48.70 

50.55 

52.26 

53.85 

55.35 

56.80 

Sample Name General Iron 

Sample 10 Particulate Filter T2 and Probe Rinse T2 

PTL 10 207163-26, 207164-26 

Measurement Date Tim!: 4/2Sn015 1:12:27 PM 

Dispersant Name Wilter 

Dispersant Refradive Index 1.330 

Analysis Model General Purpose 

Amtlysis Sensitivity Normal 

Accessory Serial No. MAL10902~6 

Instrument Seri31 No. MAL1087829 

Software Version 3.0.1402.140 

Are part ides non-spherical? Yes 

Origlnal Record Number 7 

58~ 58.26 516 9L03 

66-9 59.75 586 93.1~ 

76.0 6131 666 94.92 

86.4 62.95 756 11632 

98.1 64.68 859 97.36 

111 66.47 976 9808 

m 68.29 1110 98.55 

144 70.11 1260 58.87 

161 7192 1430 99.10 

186 73.72 1630 9330 

211 75.~ 1850 9:1.48 

240 n.42 2100 9965 

272 79.42 2190 99~0 

llO 81.58 2710 99.92 

m 83.88 3080 10000 

400 86.29 1500 10000 

454 88.71 

Average Result Records 

Reviewer Signature 1-h'r ?.(;I r- C'-f . ]_ (..~ 

Particle Technology l abs 555 Rogers Street Downers Grove, ll 60515 

.. " . . r----- 7 ~~ - Unsigned ) 

Software Vet3ion: 3 00 • 21 CFR is enabled 
Maivarn lns"Jumen:s Ltd · www.malvem.com 
Page2o!2 
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Malvern 3000 Liquid Analysis (v.l) 
Created by pdenight 

last edited: 3!30/2015 3:11:39 PM 

i': 
"' ·~ 

"' ~ 
0 
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Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrie r Aqueous 

Notes 

Particle Name Default Malvern (1} 

Particle Refractive Index 1.520 

Part ide Absorption Index l.OOO 

Laser Power 78.48% 

Accessory Name Hydro MV 

Laser Obsc:uration 10.73% 

Virtual l ens Range 

Is Particle Fraunhofer? No 

4.0 

3.0 

2.0 

1.0 

0.0 

0.01 

Ov (10) 2.07 ~m 

Ov (50) 23.7 J.lm 

Dv (90) 445 J.lffi 

0.1 1.0 10.0 

Size Classes {iJm) 

Particle Technology Labs __ .... 
Sample Name General Iron 

Sample 10 Particulate Filter T2 and Probe Rinse T2 

PTL 10 207163-26, 207164-26 

Measu rement Date Time 4/28/2015 1:13:29 PM 

lmtrumcnt Type Maste rsizer3000 

Dispersant Name Wate r 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Seria l No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

100.0 

Span 18.692 

0 )4,3) 131 ~m 

Weighted Residual 0 .20 % 

1,000.0 

rlOO.O 

50.0 

.0 

10,000.0 

~ 

~ 
0 
> 
. ~ 
:;; 

1 

- {;requencyl-181 General Jron-4/28/2015 1:13:29 P - {Undersize] - {8] General lron·4/28/201S 1:13:29 P/ 

File Path R:\Malvern 3000\Measurement Data\32784-26.mmes 

Record Number 8 

Operator Name efitzgerald 

Che mist Signature a=- ].O( S -()1--( - '28 

So:twaro Version· 3 00 - 21 CFR is enabled 
Matvcm rn~tru.'l'lents Ud- WWW'.malvem.com 
Page 1 of 2 

Average Result Records 

Original Record Number 8 

Reviewer Signature t·r=z. 2......._-; 1(' . t.;<....l. Z. C) 

.#.A 
Malvern 
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0 
0 
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0.0100 

0.0114 

0.0129 

0.0147 

0.0167 

0.0189 

0.0215 

0.0244 

0.0278 

0.0315 

0.0358 

0.0407 

0.0463 

0.0526 

0.0597 

0.0679 

0.0771 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern {l ) 

Partitle Refractive Index 1.52:0 

Particle Absorptio n Index LOOO 

Laser Power 78.48 % 

Accessory Name Hydro MV 

Instrume nt Type Mastersizer3000 

Virtual lens Ra nge 

Weighted Residual 0.20% 

ls Particle Fro1unhofet? No 

0.00 0.0876 0.00 

0.00 0.0995 0.00 

0.00 0.113 0.00 

0.00 0.128 0.00 

0.00 0.146 0.00 

0.00 0.166 0.00 

0.00 0.188 0.00 

0.00 0.214 0.00 

0.00 0243 000 

0.00 0.276 0.00 

0.00 0.314 0.00 

0.00 0.357 0.00 

0.00 0.405 0.11 

0.00 0.1160 0.32 

0.00 0.523 0.56 

0.00 0.594 1.13 

0.00 0.675 L69 

0.767 

0.872 

0.991 

Ll3 

1.28 

1.45 

1.65 

L88 

>13 

2.42 

2.75 

3.12 

3.55 

4.03 

4.58 

5.21 

5.92 

2.3l\ 6.72 

3.05 7.64 

3.82 868 

4.66 9.86 

5.58 lU 

6.60 12.7 

7.72 14.5 

8.95 16.4 

10.28 18.7 

11.70 21.2 

13.19 24.1 

111.n :ZJA 

15.43 31.1 

HUB 353 

20.05 40.1 

2l.ll' <15.6 

24.15 

asurcmentoelait[ :- · >;
1
1 : 7 r~t:",(~~;: -..·-:~·Y~"';.. ·~~:;,Pr{~~\Gt:~:~.t~ 

File Path R:\Malvern 3000\ Measurement Data\327&4 -26.mmes 

Record Number 8 

Operator Name efitzgera!d 

--..; ,: ~ . "/'. • ;:).<-. : :;,.:!~ :'; •• "'·:._: .. "':~ _:. 

Chemist Signature t::r-=- '20t S - CL{ 2.8 

263 8 

28.70 

31.11 

33.58 

36.08 

! 8.60 

41.10 

•B.55 

45.!:!2 

48.18 

50.29 

52.25 

54.05 

5569 

57.22 

5865 

60.05 

Sample Name General Iron 

Sample lD Particulate Filter T2 and Probe Rinse T2 

PTLID 207163·26, 207164·26 

Meas urement Date Time 4/28/ 2015 1:13:29 PM 

Clspersant Name Water 

Dispersant Refr.active Index 1330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Acces.sory Serial No. MAL1090246 

Instrum e nt Seria l No. MAL1087829 

Software Vers ion 3.0.1402.140 

Arc particles non · spherical? Yes 

Original Record Number 8 

S1ze U"m) % voru~ -Under 

583 61.45 516 92.65 

65.9 62.89 586 94.73 

76.0 64.39 666 S6.52 

86.4 65.97 756 97.96 

98.1 67.61 859 99.02 

111 6928 976 99.70 

127 70.96 1110 10000 

144 72.63 1260 100.00 

163 74.28 1430 100.00 

186 75.94 1630 100.00 

2ll 77.64 1850 100.00 

240 79.44 2100 10000 

272 81.38 2390 10000 

310 83.47 2710 100.00 

352 85.71 3080 100.00 

400 88.0<1 3500 100.00 

454 90.39 

Average Result Records 

Reviewer Signature fYt ?....!-! 1 )- • (. '\. - 1-{1 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

. . . . , 
(------;-~~~~~~~~ - Unsigned ~ 

Software Venion 3.00 - 21 CFR is e!nabk!d 
Malvem Instruments ltd- v.ww.maJo.·cm co:n 
Pago2o~2 

.., ..... 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) Particle Technology Labs 
l'itl1kl#~,., 

Cr<!'a ted by: pdcnlght 

l3st edited: 3/30/1015 3:11;39 PM 

~ 
;;. 
-~ 

('; 
~ 

§ 
g 

Client STACK TEST GROUP,INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Courier Aqueous 

Notes 

Particle Name Default Mal~:ern (1) 

Particle Refractive Index 1.520 

Particle Abso rp·tion Index 1.000 

Laser Power 78.48 % 

Accessory Name Hydro MV 

LoJSc r Obscur.~tion 10.66% 

Virtual lens Range 

Is Partide Fraunhofer? No 

Dv (10) 2.00 ~m 

Dv (50} 23.0 IJ.ffi 

Dv {90} 461 ~m 

Sample Name General Iron 

Sample to Particulate Filter T2 and Probe Rinse T2 

PTL 10 207163-26, 207164-26 

Measurement Date Time 4/28/2015 1:14:31 PM 

Instrument Type Mastersizer3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analys is Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

Span 19.973 

D [4.3] 136 ~m 

Weighted Residual 0.22% 

3.0 ..-.. ~ 100.0 

2.0 

50.0 

1.0 

0.0\ I I l lllilj I i/1~ I I lliillj I I illillj I l lilllj\. I i I IIIIJ/0.0 
0.01 0.1 1.0 10.0 100.0 1.000.0 10.000.0 

Size Classes (!Jm) 

- {Frequency) · {91 Gern!ral lron-4/28/20151;14:31 P - (Undersile) - (91 Generallron-4/28/20151:14:31 Pt 

File Path R:\Maivern 3000\Measurement Data\32784-26.mmes 

Record Number 9 

Operator Name efitzgerald 

Chem;st s;gnature i~ 'Z.oiS -bl.{ - 2 8; 

Average Result Records 

Original Record Number 9 

Reviewer Signature ~- 2...::_·1\- (:.r..t ·• 2.-1 

~ 

~ 
g 
-~ 
~ 

~ 

Sortware Vcrsioo: 3.00 - 21 CFR Is enabled 
Malvern lnstrumenls lld- www.malvem.ccm 
Pago 1 ol2 

i.A 
Malvern 
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0.0100 

0.0114 

0.0129 

0.0147 

0.01.67 

0.0189 

O.Q215 

0.0244 

OD278 

O.Q31S 

0.0358 

0.0407 

0.0.:63 

OD526 

0.0597 

0.0679 

0.0n1 

Client STACK TEST GROUP, INC. 

Test Method 

Ch e mist EF 

SOP Fi le Name HydroMV.cfg 

Carrie r Aqueous 

Notes 

Particle Name De fault Malvern (1) 

Particle Refractive Index 1.520 

Particle Abso rption Index 1.000 

laser Power 78.48 % 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

VIrtua l Lens Range 

Weighted Residua l 0.22% 

Is Particle Fraunho fer7 No 

0.00 0.0876 0.00 

0.00 O.OS9S 0.00 

0.00 0.113 0.00 

0.00 0.128 0.00 

0.00 0.146 0.00 

0.00 0.166 0.00 

0.00 0.188 0.00 

0.00 0.21-1 0.00 

nco 0.2~3 0.00 

D.OO 0.276 <100 

0.00 031•1 0.00 

0.00 0357 000 

0.00 OAOS 0.11 

0.00 0.460 0.34 

0.00 0.523 0.69 

0.00 0.594 117 

000 0.675 1.76 

0.767 

0.872 

0.991 

1.13 

1.28 

1.~5 

1.65 

us 
2.13 

2.42 

2.75 

3.12 

3.55 

4.03 

4.58 

5~ 1 

5.92 

2.43 6.72 

3.15 7.64 

3.96 8.&8 

4~3 9.86 

5.7S 11.2 

6.84 12.7 

8.01 14.5 

·~· 
164 

10.67 18.7 

12.14 21~ 

13.69 24.1 

1532 27.4 

17.03 31.1 

18.8-t 353 

20.76 40.1 

22.80 45.6 

24.95 

File Path R:\Malvern 3000\Measurement Data\32784-25.mmes 

Ret ord Number 9 

Operat or Name efitzgerald 

Chemist Signatu re a=- Zols-6Y -28 

27.21 

29.55 

3!.97 

34.44 

36.92 

39.41 

41.86 

44.24 

46.54 

48.71 

50.74 

52.61 

54.32 

55.88 

5732 

58.68 

59.98 

Sample Name General iron 

Sa mple ID Pa n iculate Filter T2 and Probe Rinse T2 

PTllD 207163·26. 207154-26 

Measurement Date Time 4/28/2015 1:14:31 PM 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

AnD lysis Se nsit ivity Normal 

Accesso ry Se rial No. MALl090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non -spheri cal? Yes 

Origina l Reco rd Number 9 

•StiC ()H1'1) '%-Volumc.Vnde 

58.9 61.28 516 91.95 

66E 62.61 586 '34.02 

76.0 6<1.01 666 95.8~ 

86.4 65.49 756 97.32 

9S.1 67.06 859 98.45 

111 &6.69 976 99.23 

127 7038 1110 99.71 

144 72.08 1260 99.97 

163 73.80 1430 100.00 

186 15.52 1630 100.00 

211 n.2s 1850 100.00 

240 79.09 2100 100.00 

272 81.00 2390 100.00 

310 83.03 2710 100.00 

352 85.18 3080 100.00 

400 87.43 3500 100.00 

454 89.72 

Aver<~ge Result Records 

Reviewer Signatu re ,..!1. !.!:: I'> ·C"I -7/ 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

r-FHii!i!'!S'W*i'·'*'''l'*,fl'*,, ... Ijf1!1hJt, 
9 Gen~at Iron Unsigned 

Software Version: 3.00- 21 CFR is enabled 
Malvern lnsti'\Jillents Ud - •.1.-ww.malvem.com 
Page 2 cf 2 

AA 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) Particle Technology Labs 
Created by. pdenight 

__ .... 
t.o~st editM· 3nn/2.01S 3·11:39 PM 

Client STACK TEST GROUP, INC 

Test Method 

Chemist EF 

SOP File Name HydroMV.cfg 

CarTier Aqueous 

Notes 

Par1ic.le Name Default Malvern {1) 

Particle Refractive Index 1.520 

Particle Ab.5orption Index 1.000 

laser Powe r 78.48% 

Accessory Name Hydro MV 

Laser Obscuration 10.77 % 

VIrtua l Lens Range 

Is Particle fraunhofer? No 

Dv (10) 2.24 ~m 

011 (50) 28.4 JJffi 

Dv (90) 499 ~m 

Sample Name Average of 'General Iron· 

Sample ID Particulate Filter T2 and Probe Rinse T2 

PTl ID 207163-26, 207164·26 

Measurement Pate Time 4/28/2015 1:11:24 PM 

Instrument Type Mastersizer3000 

Dispcr1ant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitiv ity Normal 

Accessory Serial No. MAll090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

Span 17.482 

D [4,3] 162 ~m 

Weighted Residual 0.19%. 

3.o-,---------------------------- --:;::-=--- - 100.0 

~ 2.0-'--------------j------\--."P""---,~-
·f 
/!! 50.0 

~ -~-----------------------~{_ ________ ~~----------------------~~-g 1.0 

.0 
1,0 10.0 100.0 1,000.0 10,000.0 

O.O 
1
1 I I I I II all 1 1/1 ..,==r=('(f 0.01 j I I I I I I I II I t t I IIIII I I I iII Ill I ( I I I Ill/ 0 

Size Classes (1-Jm) 

- !Frequency}· [101 Average of "Gem.•ral lron'-4/28/2 - [Under5i:tej- (10] Average o i "Ge~allro:-,.-4/28/2• 

File Path R:\Malvern 3000\Measurement Data\32784-26.mmes 

Record Numbe r 10 

Operator Name efitzgerald 

Chemist Slgnatu<o ff 2Dl s -oY . 23 

Average Result Records 6. 7. B. 9 

Original Record Number 10 

Reviewer Signature ;~ "?__; i S - CL-t-l: ·\ 

!! 
~ 
0 
> 
-~ ;; 
'5 
§ 
v 

.iA. 
Safhvare Verstcn: 3.00- 21 CFR is enablad 
MalvEtfn lnsln . .mems ltd- www m:JNem.com 
Page1 of2 Malvern 
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Client STACK TEST GROUP. INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern {1) 

Part.lde Refracttve Index 1.520 

Particle Absorption Index 1.000 

Laser Power 78.48 % 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual lens Range 

Weighted Residua l 0.19% 

Is Pa rticle Fraunhofe r? No 

Sfie {}I'm} %Volume Uf;dl'*r St;t(> C~m) % Volu~e U0der 

0.0100 0.00 0.0876 0.00 0.767 

0.0114 0.00 01>995 0.00 0.872 

0.0129 0.00 0.113 0.00 0.991 

0.0147 0.00 Ol28 0.00 1.B 

0.0.167 0.00 0.146 0.00 U8 

0.0189 0.00 0.166 0.00 1.45 

0.0215 0.00 0.188 0.00 1.65 

0.0244 0.00 021-' 0.00 1.88 

0.0278 0.00 0.243 000 2.13 

00315 0.00 0276 0.00 2.42 

O.o358 0.00 0314 0.00 2.75 

0.0407 0.00 0.357 0.00 3.12 

0.0463 0.00 0.405 0.10 lSS 

0.0526 0.00 0.460 0.30 4.03 

0.0597 0.00 0523 0.61 4.58 

0.0679 0.00 0.594 Ul4 5.21 

O.Dnl 0.00 0.675 1.56 5.92 

uremcnt Details 1 .. (~--·::;.~;,.,.~~-,..::..)if""~)~+ 

2.16 

2.82 

3.53 

4.31 

5.16 

6.10 

7.1<1 

8.28 

9.51 

10.82 

12.20 

13.65 

15.19 

16.82 

18.5& 

20.41 

22.38 

·~'"""'" 

~72 

7.64 

8.68 

,.6 

11.2 

12.7 

14.5 

16.4 

18.1 

2U 

241 

21A 

31.1 

35.3 

40.1 

45.6 

~ 

~,~'~ ~~' ~f;" '0 

File Path R:\Malvern 3000\Measurement Oata\32784·26.mmes 

Record Number 10 

Operator Name efitzgerald 

Che m;st s;gnalure t:f"" W \5-()'--f-L.-{5: 

24.47 

26.65 

28.92 

31.26 

33.64 

36.05 

38.47 

40.85 

43.17 

45.39 

47.50 

49.46 

51.28 

52.95 

54.50 

55.97 

57.39 

Sample Name Average or 'General Iron' 

Sample lD Particulate Filter T2 and Probe Rinse T2 

PTL ID 207163-26, 207164-26 

Measurem ent Date Time 4/28/2015 1:11:24PM 

Disperlant Name Water 

Dispersant Refractive Index 1.330 

Ana lysis Model General Purpose 

Analysis Sensit iwity Normal 

Accessory Serial No. MAl1090246 

Instrument Serial No. MAll087829 

Software Version 3.0.1402 .140 

Are particles non-spherical? Yes 

Original Record Number 10 

58.9 SS.Bl 516 

66.9 60.27 586 

760 61.80 666 

86.4 63.42 7SG 

98.1 65.12 859 

111 66.87 976 

l27 68.64 1110 

l44 70_41 l260 

l6l 72.16 1430 

186 73.91 1630 

m 75.67 1850 

240 77.49 2100 

272 79_43 2390 

310 81.50 mo 
3Sl 83.70 3080 

400 86.00 3500 

454 88.33 

Ave rage Result Records 6. 7, 8, 9 

90.58 

92.66 

94.47 

95.97 

97.12 

97.96 

98.52 

%.88 

93-13 

99.34 

93.52 

99.68 

93..81 

99.91 

9l98 

100.00 

Reviewer Signature I"'J '"' ~;<;- C"\- L I 

Particle Technology Labs 555 Rogers Street Downers Grove. IL 60515 

~Ufi•gmm.!s •as'i'iRWffiiiiWI•WJa1F'i£Vffi"Nill•~ 
10 Average of "General Iron' Unsigned 

Software Verslon: 3.00 • 21 c;R is enabled 
Malvern lnstn..mems ltd· wwN malvem.com 
Page 2of 2 

.i.A. 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Cr~ated by: pdenight 

Last edited; 3!30fl0l 5 3;11:39 PM 

? 
?;-

·~ 
0 

~ 
0 
> 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Nam e HydroMV.dg 

carrier Aqueous 

Notes 

Particle Name Default Malvern (l) 

Particle Re fractive Index 1.520 

Pa rticl e Absorption In de x 1.000 

Laser Power 78.47 % 

Aecessory Name Hydro MV 

Laser Obscurat ion 10.88% 

Virtual l ens Ra nge 

Is Particle Fraunhofer? No 

4.0 

3.0 

2,0 

1.0 

0.0 

0.01 

Dv (10) 2.42 pm 

Dv (50) 26.9 pm 

Dv {90} 394 pm 

0.1 1.0 10.0 

Size Classes (~m) 

Particle Technology Labs __ ,.. 
Sample Nam e General Iron 

Sample 10 Particulate Filter T3 and Probe Rinse T3 

PTL ID 207165-26,207166-26 

Mea sure ment Date Time 4/28!2015 1:38:59 PM 

Instrument Type Mastersiz.er3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Mo del Genera l Purpose 

Ana lysis Sensitiv ity Normal 

Accessory Serial No. MAL1090246 

Instrument Seria l No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

100.0 

Spa n 14.581 

D [4, 3J ll9 pm 

Weighted Residual 0.26% 

1.000.0 

100.0 

50.0 

.0 

10,0000 

~ 

~ g . 
-~ 
'3 
E a 

- {Ftequencyj- [l l j Generallron-4/28/2015 1:38:59 1 - !Undersize! - !lll General lron-4/28/2015 1:38:59 ~ 

File Pat h R:\Malvern 3000\Measu rement Data\32784~26.mmes 

Record Number 11 

Operator Name efitzgerald 

Chemist Sig nature 

Software VersiOn: 3.00 · 21 CFR Is enabled 
Malvem lnslruments Ltd· www.malvern.com 
Page 1 of2 

Z.oLs-oY -28 

Average Result Records 

Original Record Numbe r 11 

Reviewe r Signature f/17 )f(·L\..1,...,- 2- ' 

iA 
Malvern 
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0 
0 
0 
0 
0 
w 
~ 

O.olOO 

0.0114 

0.0129 

0.0147 

0.0167 

0.0189 

0.0215 

0.0244 

0.0278 

0.0315 

0.0358 

0.0.:07 

0.0463 

0.0526 

0.0597 

0.0679 

O.Onl 

Client STACK TEST GROUP, INC 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrie r Aqueous 

Notes 

Particle Name Default Malvern (l) 

Particle Refractive Index 1.520 

Particle Absorption Index 1.000 

Laser Power 78.47 % 

Accessory Name Hydro MV 

fnstrument Type Masterslzer3000 

Virtual lens Range 

Weighted Residual 0.26% 

Is Particle Fraunhofer? No 

.srtt~>~vo,~r-uncr 
OJiO 0.0876 0.00 0.757 2AO 5.72 21.42 

0.00 0.0935 0.00 0.872 3.06 7.64 23AO 

0.00 !UB 0.00 0 .991. 3.73 8.68 25.56 

0.00 0.128 0.00 1.13 4.44 9.85 27.92 

0.00 0.146 0.00 1.28 5.19 11.2 30.48 

0.00 0.166 O.CO 1.45 6.00 12.7 3323 

0.00 0.188 0.00 1.65 6.89 14.5 36.12 

0.00 0214 0.00 1.88 ns 16.4 39.11 

0.00 0243 0.00 2.13 8.88 18.7 42.11 

000 0.276 0.00 2.42 9.98 2L2 45.04 

0.00 0.314 0.00 .vs 1Ll5 24.1 47.a2 

0.00 0.357 0.00 U2 12.37 '1..7.4 50..37 

0.00 0.405 0.13 3.55 H .64 31.1 52.65 

0.00 0.460 0.37 4.03 14.99 35.3 54.66 

0.00 0.513 0.74 458 16.-'12 40.1 56,41 

0.00 0.594 U2 521 17.95 45.6 57.96 

0.00 0.675 1.79 5.92 19.61 51.8 59.38 

File Path R\Mafvern 3000\Measurement Data\32784-26.mmes 

Record Number 11 

Operator Name efitzge(a!d 

A I 
Chemist s;gnatum Ef- ·-z_o j $- 0 L.f .. 2(:: 

Sample Name General Iron 

Sample 10 Particulate Filter 13 and Probe Rinse T3 

PTL 10 207165-26, 207166-26 

Measurement Date Time 4/28/2015 1:38:59 PM 

Dispersant Name Wa1er 

Dispersant Refractive Index LBO 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Softw-a re Ver.;ion 3.0.1402.140 

Arc particles non-spherical? Yes 

Origin<1l Record Number ll 

~fllrill "wveruui.'uild~ ~@~i~,c'Vof~U;;aefi& 
58.9 60.77 516 94.63 

66.9 62.19 586 96.73 

76.0 63.70 666 !i!t23 

86.4 65.33 756 99.27 

98.1 67.09 859 99,86 

lll 68.95 976 100.00 

127 70.87 1110 100.00 

144 72.S4 1260 100.00 

163 74.82 1430 100.00 

186 76.82 1630 100.00 

21!. 78.85 1850 100.00 

240 80.94 2100 100.00 

272 83.14 2390 100.00 

310 85.44 2710 100.00 

352 87.83 3080 100.00 

400 90.26 3500 100.00 

454 92.63 

Avi!f'agc Result Re<ords 

Reviewer Signature ~(~ 1--{)l~ .. 'ijt.{ ~ ·z_:l 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

rwmm•mrnmeraiflWI.~,ri!'jlfiDi!!"Vf!iVil•, 
11 General Iron Unsigne-d 

Software Version: 3.00 · 2t CFR is ertabled 
Malvern Instruments ltd - .... -ww.malvem.com 
Page2 cf2 Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdcnight 

Last edited: 3/30/2015 3:11:39 PM 

l ,. 
·~ 
0 

~ 
~ 

Client STACK TEST GROUP, INC. 

Tes1 Met hod 

Che mist EF 

SOP File Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Partide Name Default Malvern (1) 

Particle Rofr~ctiv~ Index 1.520 

Particle Absorption Index 1.000 

laser Power 78.47% 

Accessory Name Hydro MV 

Lase r Obscuratio n 10.89% 

Virtual Lens Range 

Is Particle Fraunhofe r? No 

4.0 

3.0 

2.0 

1.0 

0.0 

O.o! 

Dv (10) 2,05 ~m 

Dv (50) 21.3 11m 

Dv (90) 3561lm 

0.1 1.0 10.0 

Size ClaSS:@S (pm) 

Particle Technology Labs 
-~ ...... 

Sample Name General Iron 

Sample JO Par1icuta1e Filter T3 and Probe Rinse T3 

PTl!D 207165-26, 207166-26 

Measurem ent Date Time 4/28/2015 1:40:01 PM 

Instrum ent Type Mastersi2er3000 

Dispersant Name Wate r 

Dispersant Refr.~ctive Index 1.330 

Analysis Model General Purpose 

Ana tysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Scri;JI No. MAU 087829 

Software Version 3.0.1402.140 

Are particles non-spherical? Yes 

100.0 

Span 16.646 

D {4,3) lOS ~m 

We ighted Residua l 0.30% 

1,000.0 

rlOO.O 

50.0 

.0 

10,000.0 

l 
~ 
0 
> 
~ 

·~ 

l 

- !Frequency! · [121 General lron..:j28/2015 1:40:01 ' -tUndersiz~J- !12.1 G@nerallron·4!28/20151:40:01 $ 

File Path ft\Malvern 3000\Measuremem Data\32784-26.mmes 

Record Number 12 

Operator Name efitzgerald 

Chem;st s;gnature EF- 2.o Is-0'-1 -zg; 

Software Verslon: 3.00 - 21 CFR 1s enabled 
Malvern Instruments Ltd - www malverncom 
Page 1 of 2 

Average Result Record5 

Original Record Number 12 

Reviewer Signature ~~ l..___) (~ · (.."; ,..L "") 

, ..... 
Malvern 
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0 
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0 
w 
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Client STACK TEST GROUP. INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index LS20 

Particle Absorption Index 1.000 

laser Power 78.47% 

Accessory Name Hydro MV 

Instrument Type Mastersiz.er3000 

Virtual Lens Range 

Weighted Residual 0.30% 

ls Particle Fraunhofer? No 

'" iz~ (~) ~% V01um~ Undc ,$r.:,e (ttm) % Volurn~: Under 

0.0100 0.00 0.0876 0.00 0.767 2.79 

0.0114 0.00 0.0995 0.00 0.872 3.55 

0.0129 0.00 0.113 0.00 0.991 4.33 

0.0147 0.00 0.128 0.00 1.13 5.16 

0.0167 0.00 0.146 0.00 1.28 6.04 

0.0189 0.00 0~66 0.00 1.45 6.99 

0.0215 0.00 0.188 0.00 1.65 8.04 

0.02M 0.00 021•1 0.00 1.88 9.17 

OD278 0.00 0.2..;) 0.00 2Jl 10.39 

0.0315 0.00 0.276 0.00 2.42 11.69 

om sa 0.00 0.314 0.00 2.75 13.06 

0.0407 0.00 0.357 0.00 3.12 14.49 

0.0463 0.00 0.405 0.15 355 15.98 

0.052& 0.00 0.460 0.44 4.03 17.53 

0.0597 0.00 0.523 0.86 4.58 19.17 

0.0679 0.00 059·1 l./12: 521 20.92 

O.Onl 0.00 0.675 2.07 592 22.80 

6.72 

7.64 

8.68 

9.86 

11.2 

12.7 

14.5 

l64 

18.7 

212 

24.1 

27.4 

311 

353 

40.1 

45.6 

51.8 

File Path R:\Malvern 3000\Measurement Data\32784·26.rnmes 

Record Number 12 

Operator Name efitzgerald 

Chemist Signature a- Zo!s·oLl -zcs 

24.83 

27.03 

29.41 

31.99 

34.n 

37.70 

40.76 

43.88 

46.96 

49.92 

52.67 

55.15 

5132 

59.20 

60.81 

62.21 

63.50 

Sample Name General Iron 

Sample lD Particulate Filter T3 and Probe Rinse T3 

PTL IO 207165-26, 207166-26 

Measurement Date Time 4/28/2015 1:40:01 PM 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-spherica11 Ves 

Original Record Number 12 

58.9 64.73 516 

559 65.99 585 

76.0 67.31. 665 

86.4 68.73 755 

98.1 7025 559 

lll 7L86 976 

m 73.53 1110 

l44 75.26 12£0 

163 n.os 1430 

186 78.90 1630 

211 80.85 1850 

240 82.91 2100 

272 85.10 239(} 

310 87.39 2710 

352 89.75 3080 

400 92.10 3500 

454 9431 

Average Result Records 

%27 

97.87 

~.03 

99.74 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

10000 

1((},00 

l({l_QO 

lCIJ.OO 

100.00 

lCO.OO 

Reviewer Signature ;.k) l!-;-i )- ~..~\- 2. ' 1 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

~M!i@WD§IWiifi#Ji@i§NWidf$•1, 
_ _ 12 General iron Unsigned 

Softwaro Version. 3.00 • 21 CFR is enab«!d 
Malvern lns~enl~ ltd · ~w.matvem.com 
Pago:7.of2 

~ 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Cre.1ted by: pdenight 

la5t edited: 3/30/2015 3:11:39 PM 

~ 

"" -~ 

8 . 
§ 
0 
> 

Client STACK TEST GROUP,lNC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Pa rticle Absorption Index 1.000 

laser Power 78.47 o/o 

Accessory Name Hydro MV 

laser Obs-curation 10.87% 

Virtua l lens Range 

Is Particle Fraunhofcr? No 

4.0 

l .O 

2.0 

10 

0.0 

0.01 

Ov {10) 1.93 J.lm 

Ov (50) 20.0 J.lffi 

Dv (90) 393 lJ.ffi 

0.1 1.0 10.0 

Size Classes ().lm) 

Particle Technology Labs 

Sample Name General Iron 

Sample 10 Particulate Filter T3 and Probe Rinse T3 

PTL ID 207165-26. 207165-26 

Measurement Date Time 4nS/201S 1:41:04 PM 

Ins-trument Type Maste!sizer3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Ana lysis Sensiti\llty Normal 

Accessory Se:rial No. MAL1090246 

Instrument Serial No. MAL1087829 

Softwa re Version 3.0.1402.140 

Are particles non -spherical? Yes 

100.0 

Span 19.526 

0 (4,3) 112 11m 

Weighted Residual 0.29 o/o 

1,000.0 

100.0 

50.0 

.0 

10,000.0 

~ 

~ 
g . 
"5 

3 

- (Frequency] • (13] Gcneral lron-4{28/2015 1:41:04 · -(Undersize]· (13] Generallron-4/28/2015 1:41:04 f 

File Path R:\Ma!vern 3000\Measurement Data\32784·26.mmes 

Record Number 13 

Operator Name efitzgerald 

Chemist Slgnatu,. t:::F 20 15-Di....f-zg 

Software Version: 3.00 ~ 21 CFR Is enabl9d 
MaiYem lnstn:ments Ltd· www.malvem.com 
Page 1 of2 

Average Result Records 

Origi nal Record Number 13 

Reviewer Signature {-~ "70( \ ,. C.."\ ...... z.L j 

.iA. 
Malvern 
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0 
0 
0 
0 
0 
w 
OJ 

0.0100 

O.Oll4 

0.0129 

O.OL47 

0.0167 

0.0189 

0.0215 

0.0244 

0.0278 

0.0315 

0.0350 

0.0407 

0.0.163 

0.0526 

0.0597 

0.0579 

O.Onl 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Jndex 1.000 

Laser Power 78.47 % 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual Lens Range 

Weighted Residual 0.29% 

Js Particle Freunhofer? No 

0.00 0.0876 0.00 

0.00 0.0995 0.00 

000 0.113 0.00 

0.00 0.128 0.00 

0.00 0.146 0.00 

0.00 0.166 0.00 

0.00 0.188 0.00 

0.00 0.214 000 

000 0243 0.00 

0.00 0.276 0.00 

0.00 0314 0.00 

0.00 0351 0.00 

0.00 0.405 0.16 

0.00 0.460 0.46 

0.00 0.523 0.91 

0.00 0.594 1.50 

0.00 0.675 2.19 

0.767 

0.872 

0.991 

1.13 

128 

lAS 

1.65 

1£8 

2.13 

2.42 

2.75 

3.12 

3.55 

4.03 

4.58 

521 

5.92 

2.95 6.72 

3.75 7.6<1 

4.58 8.68 

5.45 9.86 

6.39 11.2 

7.40 12.7 

8.51 14.5 

9.71 16.4 

11.01 18.7 

12.39 2L2 

13.84 24.1 

1534 27.4 

16.91 31 .1 

18.53 35.3 

20.25 40.1 

2206 4S_6 

24.00 SL8 

File Path R:\Malvcrn 3000\Measurement Oata\327S4-26.mmes 

Record Number 13 

Operator Name efitzgera!d 

Chemist Signature r::r: ZO!S -oY- 2-8 

26.09 

28.35 

30.79 

33 .42 

36.23 

3920 

4227 

45.37 

48.41 

51.31 

53.95 

55.33 

58.37 

E-0.10 

61.56 

62.82 

63.!?5 

Sample Name General Iron 

Sample 10 Particulate Filter T3 and Probe Rinse T3 

PTL 10 207165~26, 207166-26 

Measurement Date Time 4/28/2015 1:41:04 PM 

Dispersant Name Watef 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAl1090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are p<:~rtitlcs non-spherical? Yes 

Original Record Number 13 

Sii1hlfil.\l.1{vorU.:,euria ' 
58.9 65.07 516 94.69 

66.9 66.21 586 96.56 

76.0 67.43 666 98.08 

86.4 58.76 756 99.15 

98.1 70.19 8S9 99.75 

111 71.71 976 100.00 

127 73.29 1110 100.00 

144 74.90 1260 100.00 

163 76.55 1430 100.00 

186 78.23 1630 100.00 

m 79.95 1850 10000 

240 8L79 2100 100.00 

272 a3.i4 2390 100.00 

no 85.83 2710 100.00 

352 88.03 3080 100.00 

400 90.30 3500 100.00 

45< 9256 

Average Result Records 

Reviewer Signature ':k£ ·1,crc C'\~2-~{ 

Particle Technology Labs 555 Rogers Street Downers Grove, ll 60515 

r'EUWiJiD9mmii!f!f!'mi1D•Wrif1Nif4@VIib!!l!tJ•, 
13 General Iron Unsigned 

Software Vorsion: 3.00-21 CFR is snabl9d 
Malvem :nsl"'Ufr\er!IS Ltd- W'o\-W.ma!,..ern com 
Page2ol2 Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Ctl:!ated b~~ pdcnight 

Last cdit!!d: 3!30/2015 3:11:39 PM 

e 
;,;. 

! 
~ 
~ 

Clie nt STACK TEST GROUP, INC. 

Test Method 

Chemi.st EF 

SOP File Name HydroMV.dg 

Carrier Aqueous 

Notes 

Partlde Name Default Malvern (1) 

Particl e Re fradive Index 1.520 

Particle Absorptio n Index 1.000 

laser Power 78.47% 

Accessory Name Hydro MV 

Lase r Obscuration 10.86% 

Virtual l ens R>)nge 

Is P<lrticle Fraunhofer7 No 

4.0 -

3.0 --

2.0 

1.0 --

Dv (10) L87 ~m 

Ov (50) 19.4 pm 

Ov (90} 369 ~m 

o.o 1 I I I II II] I r 1"TI••d 
0.01 0.1 1.0 

I l I 11111j I 
10.0 

SizeCiasse>s(pm) 

I 

Particle Technology Labs 
,__r-.-,. 

Sample Name General kon 

Sample 10 Particulate Filter T3 and Probe Rinse T3 

PTLID 207165-26. 207166-26 

Measurement Da1e Time 4{28/2015 1:42:06 PM 

Instrument Type Mastersizer3000 

Oisper1ant Name Water 

Dispersant Refract ive Index 1.330 

Analysis Model General Purpose 

Analysis Sensitivity Normal 

Accessory Serial No. MAL1090246 

Instrument Seria l No. MAll087829 

Software Version 3.0.1401.140 

Are particles non-spherical'? Yes 

Span 18..966 

0 [4,3) 107 11m 

Weighted Residual 0.31 % 

- -

---·---

100.0 

0.0 

I I I I ld I I I 111dj I I I I I II it 0.0 
100.0 1,000.0 10,000.0 

![ 

~ 
0 
> 

-~ 
~ 
8 

- (Frequency\- [141 General lron-4/28/2015 1:42:05 1 -[Undersize}· (14\ Gener<allron...oi(28/2015 1:42:06 t 

File Path R:\Malvern 3000\Measurement Data\32784-26.mmes 

Record Numbe r 14 

Operator Na me efitzgerald 

Chemist Signature Ff- ZDI S- 0'-1 -2Z 

Soltwore Version: 3.00 • 21 CFR is enabled 
Mnlvem lnstrumDnts ltd · www.malvem.com 
Page1of2 

Average Result Records 

Original Record Number 14 

Reviewer Sig nature ,· :"l_ L..:: 1) ~ ;;~ - ?...!"! 

.iA. 
Malvern 
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Client STACK TEST GROUP, INC. 

Test Met hod 

Chemist EF 

SOP File Name HydroMV.dg 

Carrie r Aqueous 

Notes 

Particle Name Default Malvern (1) 

Pa rticle Refractive Index 1.520 

Particle Absorption Index 1.000 

l aser Power 78.47% 

Accessory Name Hydro MV 

Instrument Type Mastersi:zer3000 

Virtual l ens Range 

Weighted Residual 0.31 % 

Is Particle Fraunhofer? No 

S,z; f~) % Volt.l~t! Under 

0.0100 0.00 0.0876 0.00 0.767 3.0<: 6.72 

0.0114 0.00 0.0995 0.00 OBJ2 3.87 7.64 

0.0129 0.00 0.113 0.00 0.991 4.13 8.68 

0.0147 0.00 D.l1R 0.00 U 3 5.63 9.86 

OD167 0.00 0.146 000 1.28 5.59 112 

0.0189 0.00 0.166 0.00 1.45 7.64 12.7 

OD215 0.00 0.188 0.00 1.65 8.78 14.5 

0.0244 0.00 0214 0.00 1.88 10.03 16.4 

0.0278 0.00 0243 0.00 2.13 1137 13.7 

0.0315 0.00 0.276 0.00 2.42 12.79 21.2 

0.0358 0.00 0.314 0.00 2.75 14.29 24.1 

0.0407 0.00 0.357 0.00 3.12 15.84 27.4 

0.1)463 0.00 0.405 0.17 3.55 17.44 31.1 

0.0526 0.00 0.460 0.48 4.03 19.10 353 

0.0597 0.00 0.523 0.95 4.58 20.85 40.1 

0.0679 0.00 0.594 L SS 521 2269 45.6 

0.0771 0.00 0.675 2.26 5.92 24.66 51.8 . 
File Path R:\Malvern 3000\ Measurement Da ta\32784-26.mmes 

Record Number 14 

Operator Name efitzgera ld 

Chemb t Signature S\= 2.015'-ol{ -23 

26.77 

2g.os 

31.52 

34.17 

37.01 

39.93 

43.07 

46.16 

49.17 

52.02 

S<1.61 

56.90 

58.86 

&0.50 

61.88 

63.08 

64.16 

Sample Name General Iron 

Sample ID Pa rticulate Filter T3 and Probe Rinse H 

PTllO 207165-26. 207166-26 

M easurement Date Time 4/28/2015 1:42:06 PM 

Dispersant Na me Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Ana lysis Sensitivity Normal 

Accessory Serial No. MAL1 090246 

Instrument Serial No. MAL1 0B7829 

Software Versio n 3.0.1402.140 

Ar~ particles non-sphe ri cat? Yes 

Original Record Number 14 

Sltc (!Un) '% Volunte U~dt.t 

S8S 65.21 516 9fi01 

5G.9 66.30 586 97.73 

76.0 67.48 ... 98.97 

86.4 6-8.75 756 99.73 

98.1 70.12 853 100.00 

lll 7158 976 100.00 

127 73.11 lllO 100.00 

144 74.69 1260 100.00 

163 76.3 5 1430 100.00 

186 78.10 1630 100.00 

211 79.98 1850 100.00 

240 82.01 2100 JOO.OO 

m 84.22 2390 100.00 

310 26.58 2710 100.00 

352 89.05 3080 100.00 

400 91.5 3 lSOO 100.00 

454 93.90 

Ave rage Result Records 

Reuiewer Signature 1-I:J -z_: ,t;.(.. -{ ' l-'i 

Particle Technology Labs 555 Rogers Street Downers Grove, IL 60515 

r-··fi!m;pWiTiU'Cf1ER"ffiiEVP1Elil1IW., 
14 General Iron Unsigned 

Software Version: 3.00 • 21 CFR is enabted 
Malvern Instruments Ltd - ww-.v.malvem.com 
Page 2ol2 

iA. 
Malvern 
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Malvern 3000 Liquid Analysis (v.l) 
Created by: pdenight 

l ast edited: 3{:10/2015ll1:39 PM 

~ 

·f 
~ . 
§ 
g 

Client STACK TEST GROUP, INC. 

Test Method 

Chemist EF 

SOP File Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Panicle Name Default Malvern (1) 

Particle Refractive Index 1.520 

Particle Absorption Index l.OOO 

Laser Power 78.47 % 

Accessory Name Hydro MV 

Laser Obscuration 10.87% 

Virtual lens Range 

Is Particle Fraunhofer? No 

4.0 

3.0 

2.0 

1.0 

0.0 

0.01 

Ov (10} 2.04 11m 

Ov (50} 21.6 ~m 

Dv (90) 378 pm 

0.1 10 10.0 

Size Classes (J-Im) 

Particle Technology Labs ,..,_........,. .... 

Sample Name Average of 'General Iron' 

S01mple 10 Particulate Fillet T3 and Probe Rinse T3 

PTL tD 207165-26, 207166-26 

Measurement Date Time 4/28/2015 1:38:59 PM 

IM"trument Type Mastersizer3000 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Analysis Se nsitivity Norma l 

Accessory Serial No. MAL1090246 

Instrument Serial No. MAU087829 

Software Version 3.0.1402.140 

Are particles non-sphe rical? Yes 

100.0 

Span 17.361 

D (4,3] lU ~m 

Weighted Residual 0.29 o/o 

1,000.0 

100.0 

50.0 

,0 

10,000.0 

~ 
~ g 
0 
> 

-~ 
3 

j 

- [Frequenc.y) • (15)..\verage of 'General !ron'-4/28/2 -(Unders:izcJ· (15) Average of 'Gencr<~llron'·4/28/2> 

File Path R:\Malvern 3000\Measurement Oata\32784-26.mmes 

Record Number 15 

Operator Name efitzgeralcJ 

Chemist Signature 

Software Ver.~:ion: 3.00- 21 CF R is enabtod 
Malvern Instruments Ltd- WWoY.malvem.com 
Pagetof2 

26' 

Average Result Records 11, 12, 13. 14 

Original Record Number 15 

Reviewer Signature i.J.s. ·? ...... :;; c;- [}·( .- z._. ~; 

-'A 
Malvern 
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Client STACK TEST GROUP, INC. 

Test Method 

Chemist H 

SOP File Name HydroMV.cfg 

Carrier Aqueous 

Notes 

Particle Name Default Malvern (1) 

Particle Refractive Inde x 1.520 

Particle Absorption Index 1.000 

laser Power 78.47 % 

Accessory Name Hydro MV 

Instrument Type Mastersizer3000 

Virtual Lens Range 

Weighted Residual 0.29 % 

Is Particle Fraunhofer? No 

dMb'dd'f¥1 Size (11m) % Volum~ Undet" Su:~ l~m) % Voluml!' Uncte~ UMbi~M@if¥¥ 
0.0100 0.00 0.0876 0.00 0.767 2.79 6.72 24.78 

0.0114 0.00 0.0995 0.00 0.872 355 7.64 25.95 

0.0129 0.00 0.11 3 0.00 0991 4.34 .... 29.32 

0.0147 0.00 0.128 0.00 1.13 5.17 •• 6 31.B8 

0.0167 0.00 0.146 0.00 1.28 6.05 11.2 34.62 

0.0189 000 0.166 0.00 1.45 7.01 12.7 37.53 

0.0215 0.00 0.188 0.00 1.65 8.05 14.5 40.55 

0.0244 0.00 0214 0.00 1.88 9.19 16.4 43.63 

o.ona 000 0243 0.00 2.13 10.>:1 18.7 <6.66 

0.0315 0.00 0.276 0.00 2A2 11.72 212 49.57 

0.0358 000 0.314 0.00 2.75 13.08 24.1 5227 

0.0407 0.00 0.357 0.00 3.12 14.51 27•t 54.69 

0.0463 0.00 0.405 0~5 3.55 15.99 31.1 56.80 

0.0526 0.00 OAEO 0.44 4.03 17.54 35.3 58.61 

00597 0.00 0.523 0.87 4.58 19.17 40.1 60.16 

0.0679 0.00 0594 1.42 521 20.91 45.6 61.52 

0.0771 0.00 0.615 wa 5.92 22.77 ~ 62.75 

easuremcnt Details .. !~~f . .:-~ .. ;. ~~~~-:- ;-, -~~-: $,. '; ~ ~ ~~·~.:/" ... 

File Path R:\Malvern 3000\Measurement Data\ 32784-26.mmes 

Record Number 15 

Operator Name efitzgerald 

a 
ChcmistSignotu<e J:?F "lclS-oY ·2(:: 

Sample Name Average of 'General iron· 

Sample ID Particulate Filter T3 and Probe Rinse T3 

PTL 10 20 7165-26, 207166-26 

Measurement Date Time 4/28!2015 1:38:59 PM 

Dispersant Name Water 

Dispersant Refractive Index 1.330 

Analysis Model General Purpose 

Ana lysis Sensitivity Normal 

Accessory Serial No. MALL090246 

Instrument Serial No. MAL1087829 

Software Version 3.0.1402.140 

Are particles non-sphericar? Ves 

Original Record Number 1 S 

MMS¥6'¥' 
58.9 63_95 516 95.45 

6~9 65.17 586 91.22 

76.0 €6.43 666 '18.57 

86.<: 67.89 756 99.47 

98.1 69A1 859 99.91 

111 11.02 976 10000 

U7 72.10 lllO 100.00 

144 74.42 1260 100.00 

163 76-.19 1430 100.00 

186 78.01 1630 10000 

211 79.91 1850 10000 

2<0 81.91 2100 100.00 

272 84.05 2390 100.00 

310 8531 2710 100.00 

352 8a.67 3080 100.00 

400 9L05 3500 10000 

4 54 93.35 

Average Result Records 11, 12. 13, 14 

Reviewer Signature rJ-7. 1.,:-- 1 ( • Ct.(_ Z. -~~ 

Part icle Technology Labs 555 Rogers Street Downers Grove, IL60515 

Sottw~ro Vorsicn: 3.00 - 21 CFR 15 en.~~bled 
Malvem lnstrume:nls l!d • ~vw-..v.malvom oom 
Paoo2of2 

iA. 
Malvern 
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General Iron Industries, Inc. 
Proposed Material Separation System 
Criteria Pollutants Uncontrolled Emission Summary 

Criteria Pollutants 

PM/PMIO * 

Source tonlyr 

Transfer Operations 0.26 
Grinding Operations** 0.23 
Material Separating Operations*** 3.50 
Screening Operations 0.10 
Total 4.10 

NOx 

tonlyr 

--
-
--
--

0.00 

*In order to represent worst-case emissions, all PM was assumed to be PMIO. 

co so2 voc 
tonlyr tonlyr ton/yr 

--- --- --
-- -- ---
-- -- ---
-- -- ---

0.00 0.00 0.00 

**Grinding Operations involve 2 wire grinding/shredding units, each with potential PM emissions of less than 0.1 lblhr and 0.44 tons/yr. 

***Material Separation Operations involve 8 separation devices, each with potential PM emissions ofless than O.llblhr and 0.44 tons/yr 

{8 units x 0.1 lbslhr x 8760 hrs/yr x 1 tons/2000 lbs = 3.50 tons/yr PM). 
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General Iron Industries, Inc. 
Proposed Material Separation System 
Particulate Matter Emissions from Transfer Operations 

Potential to Emit Calculations 

Transfer 
No. Transfer Description 
- From To 

I Loading Feed Hoooer 
2 FeedHoooer lnfeed Convcvor 
3 lnfeed Conveyor BehMagnet 
4 BehMagnet Fenous Material 
s Ferrous Material Load-out -
6 Belt Magnet_ MCLMill 
7 MCLMill Waste 

8 Waste Load-out -
9 MCLMill Vibratoty Feeder 
10 Vibratoty Feeder ZigZag 
II ZigZag Heavies Conveyor 
12 Heavies Conveyor Vibratory Feeder 

13 Vibratoty Feeder DnunMagnet 
14 Drum Magnet Ferrous Conveyor 
IS Ferrous Conveyor Ferrous Material 
16 Ferrous Materiul Load-out -
17 Drum Magnet Vibtatoty Feeder 
18 Vibratory Feeder Rare Earth Magnet 
19 Rare Earth Magnet Stainless Conveyor 
20 Stainless Conveyor Stainless Prodlu:t 
21 Stainless Product Load-out -
22 Rare Earth Magnet Screen I 
23 Screen I Density Table 

24 Densitv Table Heavies Product Conveyor 
25 Heavies Product Convevor Heavies Product 
26 Heavies Product Load-out -
27 Density Table Aluminum Product Conveyor 
28 Aluminum Product Conveyor Aluminum Product 
29 Aluminum Product Load-out -
30 Screen I Bucket Conveyor 

31 Bucket Conveyor Large Heavies Conveyor 
32 Large Heavies Conveyor Density Table 

33 Densitv Table Heavies Product 
34 Heavies Product Load-out -
35 Density Table Aluminum Product 
36 AluminiDD Product Load-out -
37 ZiaZaa Lights V~Feeder 
38 Vibmtoty Feeder Rare Earth Magnet 
39 Rare Earth Magnet ZigZag 
40 ZigZag Waste 
41 Waste Load-out -
42 ZiRZaa VibratotyFeeder 
43 Vibratoty Feeder Drum Magnet 
44 Drum Magnet Nonferrous Conveyor 
45 Nonferrous Conveyor Nonfem>us Product 
46 Nonferrous Product Load-out -
47 DrumMa8net Ferrous Conveyor 
48 Ferrous Conveyor Ferrous Product 

Continued on Next Page 

Estimawl Particulate PM-10 Emission 
Throughput Emission Factor FactDr Unconlrolled Particulate Emissions Unconlrolied PM I 0 Emissions 

lblhr lblton lblton lblhr tonlyr lblhr tonlyr 

3000 0.0030 0.0010 0.004S 0.0197 O.OOIS 0.0066 

3000 0.0030 0.0010 0.004S 0.0197 O.OOIS 0.0066 

3000 0.0030 0.0010 0.004S 0.0197 O.OOIS 0.0066 

IS 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

IS 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

298S 0.0030 0.0010 0.0045 0.0196 0.0015 0.006S 

478 0.0030 0.0010 0.0007 0.0031 0.0002 0.0010 

478 0.0030 0.0010 0.0007 0.00:3.1 0.0002 0.0010 

2507 0.0030 0.0010 0.0038 0.0165 0.0013 0.0055 

2507 0.0030 0.0010 0.0038 0.0165 0.0013 0.005S 

627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014 
627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014 

627 0.0030 0.0010 0.0009 0.0041 0.0003 0.0014 

13 0.0030 0.0010 0,0000 0.0001 0.0000 0.0000 

13 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

13 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

614 0.0030 0.0010 0.0009 0.0040 0.0003 0.0013 

614 0.0030 0.0010 0.0009 0.0040 0.0003 0.0013 

18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

18 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

596 0.0030 0.0010 0.0009 0.0039 0.0003 0.0013 

298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007 

271 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006 

271 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006 

271 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006 

27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

27 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007 

298 0.0030 0.0010 0.0004 0.0020 0,0001 0.0007 

298 0.0030 0.0010 0.0004 0.0020 0.0001 0.0007 

30 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

30 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

268 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006 

268 0.0030 0.0010 0.0004 0.0018 0.0001 0.0006 

1880 0.0030 0.0010 0.0028 0.0124 0.0009 0.0041 

1880 0.0030 0.0010 0.0028 0.0124 0.0009 0.0041 
470 0.0030 0.0010 0.0007 0.0031 0.0002 0.0010 

423 0.0030 0.0010 0.0006 0.0028 0.0002 0.0009 

423 0.0030 0.0010 0.0006 0.0028 0.0002 0.0009 

47 0.0030 0.0010 0.0001 0.0003 0.0000 0.0001 

47 0.0030 0.0010 0.0001 0.0003 0.0000 0.0001 

28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 
28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

28 0.0030 0.0010 0.0000 0.0002 0.0000 0.0001 

19 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 

19 0.0030 0.0010 0.0000 0.0001 0.0000 0.0000 
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General Iron 

Proposed Metal Wire Recycling Facility 
Particulate Matter Emissions from Transfer Operations- Continued 

Potential to Emit Calculations 

Transfer 
No. Transfer IOSCription 

- From To 

49 Ferrous Product Load-out 
50 Rano Earth Magnet Dosing Hopper 
51 Dosing Hopper TwboMill 
52 TwboMill Density Table 
53 Density Table Copper Product 
54 Copper Product Load-out -
55 DensityTable Tailings Conveyor 
56 Tailings Conveyor Screen2 
57 Screen2 Copper Fines 

58 Copper Fines Load-out -
59 Screen2 Waste 
60 Waste Load-out -
61 Density Table Metals Screen 
62 Metals Screen Density Table 
63 Density Table Copper Conveyor 
64 Copper Conveyor Copper Product 
6S Copper Product Load-out -
66 DcnsityTable Aluminum ConYe)'<>r_ 
67 Aluminum Conveyor Aluminwn Product 
68 Alnminum Product LOad-out -
69 Metals Screen Density Table 
70 DensityTable Copper Conveyor 
71 Copper Conveyor Copper Product 
72 Copper Product Load-out -
73 Density Table AluminmnConveyor 
74 Aluminum Conv"}''>!_ Aluminum Product 
15 Aluminum Product Load-out -

Estimated Particulate PMJ 0 Emission 
Throughput Emission Factor Factor Uncontrolled Particulate Emissions Uncontrolled PMI 0 Emissions 

lblhr lblton lblton lblhr tonlyr lblhr tonlyr 
19 0.0030 0.0010 QOOO 0.000 0000 0.000 

1410 0.0030 0.0010 0.002 0.009 0.001 0.003 
1410 0.0030 0.0010 0.002 0.009 0.001 0.003 
1410 0.0030 0.0010 0.002 0.009 0.001 0.003 
141 0.0030 0.0010 0.000 0.001 0.000 0.000 
141 0.0030 0.0010 0.000 0.001 0.000 0.000 
635 0.0030 0.0010 0.001 0.004 0.000 0.001 
635 0.0030 0.0010 0.001 0.004 0.000 0.001 
51 0.0030 0.0010 0.000 0.000 0.000 0.000 
51 0.0030 0.0010 0.000 0.000 0.000 0.000 
584 0.0030 0.0010 0.001 0.004 0.000 0.001 
584 0.0030 0.0010 0.001 0.004 0.000 0.001 
635 0.0030 0.0010 0.001 0.004 0.000 0.001 
318 0.0030 0.0010 0.000 0.002 0.000 0.001 
302 0.0030 0.0010 0.000 0.002 0.000 0.001 I 
302 0.0030 0.0010 0.000 0.002 0.000 0.001 I 

302 0.0030 0.0010 0.000 0.002 0.000 0.001 
16 0.0030 0.0010 0.000 0.000 0.000 0.000 
16 0.0030 0.0010 0.000 0.000 0.000 0.000 I 

16 0.0030 0.0010 0.000 0.000 0.000 0.000 
318 0.0030 0.0010 0.000 0.002 0.000 0.001 
302 0.0030 0.0010 0.000 0.002 0.000 0.001 
302 0.0030 0.0010 0.000 0.002 0.000 0.001 
302 0.0030 0.0010 0.000 0.002 0.000 0.001 
16 0.0030 0.0010 0.000 0.000 0.000 0.000 
16 0.0030 0.0010 0.000 0.000 0.000 0.000 
16 0.0030 0.0010 0.000 0.000 0.000 0.000 

Total 0.060 0.263 0.020 0.088 
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General Iron Industries, Inc. 
Proposed Material Separation System 

Particulate Matter Emissions from Wire Cutting Operations 

Potential to Emit Calculations 

Particulate 
Material Emission 

Unit Throughput Factor 
lblhr lb/ton 

MCLMill 2,985 0.0240 
Turbo Mill 1,410 0.0240 

Uncontrolled 
Particulate 
Emissions 

lblhr tonlyr 

0.04 0.16 I 

0.02 0.07 

0.05 0.23 
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General Iron Industries, Inc. 
Proposed Material Separation System 
Particulate Matter Emissions from Screening Operations 

Potential to Emit Calculations 

Particulate 
Material Emission 

Unit Throughput Factor 
lblhr lb/ton 

Screen 1 596 0.0250 
Screen2 635 0.0250 

Metals Screen 635 0.0250 

PMlO 
Emission 

Factor 
lb/ton 

0.0087 
0.0087 
0.0087 

Total 
'----- ---

Uncontrolled Uncontrolled 
Particulate PMIO 
Emissions Emissions 

lblhr ton/yr lblhr ton/hr 

O.oi 0.03 0.00 0.01 
0.01 0.03 0.00 0.01 
0.01 0.03 0.00 0.01 

0.023 0.102 0.008 0.036 
----------
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Separators 

Separators series ROBI and series F 

Separators series ROBI and series F have been designed to 

separate granulated materials, ground stuff, and grains 

having the same particle size but different specific weight. 

The continuous running and the wide range of adjustment 

make the separators particularly suitable for their 

insertion in recycling plants. 

Some example of use: 

Recovery of metals from electric cables (separation of 

copper and aluminium; separation of copper or 

aluminium from PVC or rubber). 

Appliance in plastic industries (separation of plastics 

from metals, sand, stones, fibers, etc.). 

Appliance in woodworking industries (separation of 

wood from metals, sand, stones, glass, etc.). 

Technical data 

SEPARATORS 

Length Width Height 

F15 EKO Ill 1.060 mm 810 mm 855 mm 

F30 EKO • 1.350 mm 1.350 mm 1.160mm 

F50 1.900 mm 1.800 mm 3.000 mm 

ROBI71 1.730 mm 1.415mm 1.858 mm 

ROBI151 2.050 mm 1.815 mm 2.553 mm 

(*)Changeable according to the kind of processed material. 

Reguest guote 

Weight Power 

192 kg 0,76 kW 

535 kg 1,8 kW 

950 kg 5kW 

910 kg 3kW 

1.360 kg 5,5 kW 

SINCRO EKO [ Construction Division 

http ://www.guidettisrl.com/en/products/separators 

Page 1 of2 

Production 

(*) 

(*) 

(*) 

(*) 

(*) 

l 
12/3/2015 
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Separators Page 2 of2 

SINCRO MILL 
(~_P_R_O_D_U_C_TS _________________________ J SINCRO C 

WIRE PRO 

PLANTS 

WEEE (E-WASTE) 

PRE-SHREDDERS 

PULVERIZER 

SEPARATORS 

AUXILIARY EQUIPMENT 

News Privacy Legal notice Site Map Contact us 

Copyright © 2015 Guidetti S.r.l - P.IVA 01460390386. All rights reserved. 

To provide the best possible service, we use cookies on this site. 

Continuing the navigation you consent to use them. 
About cookie CLOSE X 

http://www .gu idettisrl.com/ en/products/separators 12/3/2015 
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Description: MC Crusher 

Combines impact crushing with systematic material shaping by 
granulation applications 

02.2010 

KM Key Machinery GmbH - Gewerbepark 10 e - 87477 Sulzberg- Germany 02.10 
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MC Crusher 

Fig . 1: Grinder Mill series MC - Machine 

This machine is used for material processing in the form of: 

• Shredding, 

• Down-Sizing, 

• Cleaning, 

• Ball-Shaping, 

• Disagglomeration, and 

• Selective Crushing 

for various materials in Recycling, in the Production of Building Materials, and in 
Mineral Processing. 

GI0000053 



MC Crusher 

Machine: 

The MC Grinder Mill is used for downsizing of various materials in the fields of recycling , 
building materials as well as mineral processing industry. 

Principle: 

2 

The working principle is a combination of impact crushing and an optionally forced passage 
through grids. Doing so, the machine can be applied as a classical rotor impact mill or in the 
form of a combined granulator mill. This machine has a vertical rotor shaft holding flexibly 
mounted impact tools which are arranged in various levels. 

Purpose of the machine: 

Material down-sizing, material cleaning , particle ball shaping, disagglomeration, selective 
crushing 

Input material types: 

Material being generally able to be crushed, e.g. WEEE scrap, Automotive Shredder Residue 
(ASR), various materials coming from screening drums, minerals and other brittle fracturing 
materials, maximum input particle size is limited by the inlet geometries of the machine. 

Output material: 

Down-sized, deformed and cleaned material as well as fines (dust) generated by the 
crushing process 

Process: 

The material is fed into the machine through the 
input chute which is realized by commercially 
available feeding systems for bulky material; such 
as box feeders, belt or chain conveyors. There is 
a limitation given by the geometry of the free 
cross-sectional feeding area. The grinding 
chamber is divided in two sections which are in 
each case bounded below by an exchangeable 
grid (see fig . 2) . 

The upper grinding chamber is used for the 
impact crushing process. Therefore, various 
levels of flexible impact tools are mounted on the 
vertical rotor shaft. 

Fig . 2: Processing chamber, rotor, tools, grids 
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MC Crusher 3 

The material accelerates to wear-resistant plates being fixed on the body. Doing so, it crushes by 
the absorbed impact energy. The material running through different tool levels must pass a grid 
at the bottom of the first process region . 

Entering the second grinding area the particles interact with a further level of flexibly 
mounted rotating impact tools. In addition to the impact to the outside there is a granulation 
effect caused by a second grid at the bottom of 
the granulation area. 

The result is a material with an 
exactly defined output particle size 
due to the grid opening geometry. 

The grinder mill can be used as a 
pure rotor impact mill by taking 
away both grids. 

The machine is adaptable to the 
material to be treated by changing 
the shape and number of tools, 
the number and geometry of grids 
as well as the rotor speed and the 
intensity of feeding flow. 
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The material outlet of the grinder 
mill is made by conveyors which are normally 
used for bulky material. 

Drive System: 

The drive is built by a v-belt system. The rotor 
speed can be easily modified by changing 
diameters of the v-belt pulleys. During operation 
the flexibility in speed is given by using a 
frequency converter for the electric motor. 

Fig. 3: Cross-sectional view 

motor 
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MC Crusher 4 

Maintenance: 

The machine is built on a fixed supporting steel frame. The front half shell of the machine 
body is fixed on hinges and can be opened by hand (see fig . 4) . Based on such a design the 
access to the interior of the machine for maintenance is very easy, e. g. the exchange of the 
grids which are also built as two half-rings. 

Optionally a crane can be installed to 
facilitate maintenance. Therefore 
it is very easy to change to tools, the grids 
and if it is necessary to change the rotor. 

Operational safety: 

Various measures have been integrated 
in machine control to protect operators 
and maintenance people against accidents 
and bodily injuries, e. g. emergency-stop, 
observation of machine vibrations, rotor speed 
observation to avoid an opening when the 
machine is running and a safety switch 
system which blocks the machine for 
maintenance purpose. 

Fire protection: 
Optionally and depending 
on the processing material 

In order to protect people, machine and 
environment against fire caused by flying 
sparks, there is a fire detection and extinction 
system mounted at the outlet of the grinder mill. 
Spark detectors via infrared sensors detect 
glowing parts in the outlet material flow. 

Fig. 4: Maintenance access 

In the case of positive detection of sparks, a water spray is generated to extinguish the hot 
particles. At the same time, the production continues without interruption . 
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MC Crusher 

Additional characteristics (specifying the type series. not a single machine): 

• Dimensions: length , width and height according to size type 
• Rotor : vertical 
• Grids: exchangeable respectively operation without grid(s) possible 
• Maximum input particle size: depends on geometry of the inlet chute 
• Weight of the machine: approx. 8 - 25 t depending on size type 
• Drive: electric motor with optional frequency converter I multiple v-belt drive 
• Installed motor power: approx. 90- 400 KW 
• Rotor speed/peripheral speed tool outside diameter: up to 70 m/s 
• Rotation direction of the rotor: reversible 
• Dedusting system: required 6000 - 10000 m3 /h 

Machine characteristics are subject to change without notice. 

Contact: KM Key Machinery GmbH 
Gewerbepark See 1 0 e 
87 4 77 Sulzberg Germany 
Fon : +49 8376-921828-0 
Fax: +49 8376-921828-99 
Email: info@km-recycling.de 
Web: www.km-recycling .de 
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Pulverizer 

Pu lverizer series TURBO 

Pu lverizer series TURBO mills introduces a new 

concept of dry-milling, which consists in the self­

grinding of the materials through the collision and 

the friction among the particles, thanks to vortex, 

changes in pressure and fluid vibrations which 

al low a progressive dimensional reduction with no 

need of grinding elements. 

Wide range of applications: 

Minerals: clay, coal, graphite, gypsum, marb le, 

lime, limestone, ceramic materials. 

Plastics: thermoplastics, caoutchouc, rubber, 

resin, foils, cellulose . 

Chemicals: gelatin, pigments, lamp-black, metallic salts, carbonates, sulphates, chlorides. 

Metals: alumin ium, magnesium, copper, wolfram, carbide, chrome oxide, nickel. 

Foods: proteins, starch, cereals, seed, bran, husks, vegetables, spices, legumes. 

Miscellaneous: woods, bark, peat, straw, yeast, husks, fibres, bones, paper, wax, fats. 

The advantages of the "TURBO" mills are as follows: 

Page 1 of3 

1. A reduction of energy consumption and lower in mainta ining costs compared to any other type of mill. 

2. Concentration of the wear on smal l surfaces which can be easily replaced . 

3. A very simple operating system and small overa ll dimensions. 

Technical data 

TURBO SERIES 

Length Width Height Weight Power Production 

TURBO 625/2 1.850 mm 1.126 mm 1.206 mm 1.500 kg 37 kW (*) 

TURBO 625/3 1.850 mm 1.126mm 1.206 mm 1.500 kg 37 kW (*) 

TURBO 625/4 2.290 mm 1.125 mm 1.233 mm 1.700 kg 75 kW (*) 

TURBO 900/5 2.197 mm 1.360 mm 1.722 mm 4.640 kg 110 kW (*) 

http://www.guidettisrl .com/en/products/pulverizer 12/3/2015 
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Pulverizer 

(*)Changeable according to the kind of processed materia l. 

Request quote 

SINCRO EKO 

SINCRO C 

SI NCRO MILL 

WIRE PRO 

PLANTS 

WEEE (E-WASTE) 

PRE-SHREDDERS 

PULVERIZER 

SEPARATORS 

AUXILIARY EQUIPMENT 

http://www .guidetti sr l.com/en/products/pu I verizer 

Const ructi on Division 
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